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ADE-203-374A (Z) 



HN58C65 Series 

8,192-word x 8-bit Electrically Erasable and 
Programmable CMOS ROM 

■■■ l^^wni April 12, 1995 



The Hitachi HN58C65 is an electrically erasable 
and programmable ROM organized as 8,192-word 
X 8-bit. It realizes high speed, low power 
consumption, and a high level of reliability, 
employing advanced MNOS memory technology 
and CMOS process and circuitry technology. It 
also has a 32-byte page programming function to 
make its erase and write operations faster. 

Features 

• Single 5 V supply 

• On-chip latches: address, data, CE, OE, WE 

• Automatic byte write: 10 ms max 

• Automatic page write (32 bytes): 10 ms max 

• Fast access time: 250 ns max 

• Low power dissipation: 

20mW/MHz typ (active) 
2.0 mW ty p (stan dby) 

• Data polling, RDY/Busy 

• Data protection circuit on power on/off 

• Conforms to JEDEC byte- wide standard 

• Rehable CMOS with MNOS cell technology 

• 105 erase/write cycles (in page mode) 

• 10 year data retention 



Ordering Information 

Type No. Access time Package 



HN58C65P-25 250 ns 600 mil 

28-pin 
plastic DIP 
(DP-28) 



HN58C65FP-25 250 ns 28-pin *"> 

plastic SOP 
(FP-28D/DA) 



Notes: T is added to the end of Type No. for a SOP 
of 3.0 mm (max) thickness. 
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HN58C65 Series 



Pin Arrangement 



HN58C65P/FP Series 



RDY/BusyC 




(Top View) 



Pin Description 
Pin name 



Function 



A0-A12 


Address input 


I/O0-I/O7 


Data input/output 


OE 


Output enable 


CE 


Cliip enable 


WE 


Write enable 


Vcc 


Power (+5 V) 


Vss 


Ground 


NC 


No connection 


RDY/Busy 


Ready/Busy 
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Block Diagram 



Vcc O 

Vss O 



OE O 



CE O 
WE O 



AO O 

I 

A4 O 



A5 O 

I 

A12 O 



High Voltage Generator 



Control Logic and Timing 



Address 
Buffer and 
Latch 



Y Decoder 



X Decoder 



l/OO — I/07 RDY/Busy 

o 



? ? 



I/O Buffer 
and 

Input Latch 



Y Gating 



I 



Memory Array 



1 



Data Latch 



Mode Selection 

Pin Mode CE 



OE 



WE RDY/Busy 



I/O 



Read 


V|L 


VlL 


V|H 


HIgh-Z 


□out 


Standby 


V|H 


x*1 


X 


High-Z 


High-Z 


Write 


V|L 


V|H 


V|L 


HIgh-ZtoVoL 


Din 


Deselect 


ViL 


V|H 


V|H 


High-Z 


High-Z 



Write inhibit x x V|h High-Z — 

X V|L X High-Z — 

Data polling V|l V|l V|h Vql Data out (I/07) 



Note: 1 . X = Don't care 
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Absolute Maximum Ratings 



rarameier 




oyrriDOi 


Value 




1 Init 

unii 


Supply voltage *^ 




Vcc 


-0.6 to +7.0 




V 


Input voltage 




Vin 


-0.5*2 to +7.0 


V 


Operating temperature range*^ 




Topr 


to +70 




°C 


Storage temperature range 




Tstg 


-55 to +125 






Notes: 1 . With respect to Vss 

2. Vin min = -3.0 V for pulse width < 50 ns 

3. Including electrical characteristics and data retention. 






Recommended DC Operating Conditions 








Parameter 


Symbol 


Min 


Typ 


Max 


unii 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input voltage 


V|L 


-0.3 




0.8 


V 




V|H 


2.2 




Vcc+1 


V 


Operating temperature 


Topr 







70 
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DC Characteristics (Ta=0 to +70°C, Vqc = 5 V ±10 %) 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Test conditions 


inpui ic?cii\ciy6 uurrsni 


'LI 






o 


iiA 
pA 


VQQ — O.O V, Vlll — O.v) V 


Output leakage current 


"lo 


— 




2 


ma 


Vqq = 5.5 V, Vout = 5.5/0.4 V 


Vqq current (standby) 


'CC1 


— 


— 


1 


mA 


CE = V,H.CE = Vqq 


Vqc current (active) 


•CC2 


— 


— 


8 


mA 


lout = mA, Duty = 100%, 
v^ycie — 1 ps ai VQQ — o.o v 










25 


mA 


loul = u m/A, uuiy = i uu /o, 
Gycle = 250 ns at Vqq = 5.5 V 


Input low voltage 


V|L 


-0.3*1 




0.8 


V 




Input high voltage 


V|H 


2.2 




Vcc+1 V 




Output low voltage 


Vol 






0.4 


V 


loL = 2.1 mA 


Output high voltage 


VOH 


2.4 






V 


low = -^00 uA 


Note: 1 . Vii min = - 

IL. 


-1 .0 V for pulse width < 50 ns 








Capacitance (Ta = 


25°C,f= IMHz) 










Parameter 


Symbol 


Min 




tvp 


Max 


Unit Test condition 


Input capacitance*"' 


Gin 








6 


pF Vin = V 


Output capacitance*'' 


Gout 








12 


pF Vout = V 



Note: 1 . This parameter is periodically sampled and not 1 00 % tested. 
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AC Characteristics (Ta = to +70°C, V^c = 5 V ± 10 %) 
Test Conditions 

• Input pulse levels : 0.4 V to 2.4 V 

• Input rise and fall time : < 20 ns 

• Output load : ITTL Gate +100 pF 

• Reference levels for measuring timing: 0.8 V and 2.0 V 



Read Cycle 



Parameter 


Symbol 


Min 


Max 


Unit 


Test conditions 




Address to output delay 


*ACC 




250 


ns 


CE = OE = V|l,WE = 


V|H 


CEto output delay 


tCE 




250 


ns 


OE = V|L,WE = VjH 




OE to output delay 


tOE 


10 


100 


ns 


CE = V,L.WE = V|H 




Address to output hold 









ns 


CE = OE = V|L, WE = 


V|H 


OE, CE high to output float*"" 


tDF 





90 


ns 


CE = V,L.WE = V,H 





Note: 1 . tpp is defined at which the outputs achieve the open circuit condition and are no longer driven. 
Read Timing Waveform 



Address 



CE 



OE 



WE 



Data Out 



X 



tACC 



tCE 



tOE 



High 



f 



tOH 



tDF 



Data Out Valid 



1) 
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Write Cycle 
Parameter 


Symbol 


Min*1 


tvp 


Max 


Test 

Unit conditions 


Address setup time 


tAS 







— 


ns 


Address hold time 


tAH 


150 


— 


— 


ns 


CE to write setup time (WE controlled) 


*CS 





— 




ns 


CE hold time (WE controlled) 


*CH 





— 


— 


ns 


We to write setup time (CE controlled) 


^WS 





— 


— 


ns 


We hold time (CE controlled) 


tWH 







— 


ns 


OE to write setup time 


k)ES 





— 


— 


ns 


OE hold time 


k)EH 





— 


— 


ns 


Data setup time 


bs 


100 


— 


— 


ns 


Data hold time 




20 


— 


— 


ns 


We pulse width (WE controlled) 




200 


— 


— 


ns 


CE pulse width (CE controlled) 


tew 


200 


— 


— 


ns 


Data latch time 


tDL 


100 


— 


— 


ns 


Byte lode cycle 




0.30 


— 


30 


MS 


Byte lode window 


tBL 


100 


— 


— 


MS 


Write cycle time 


two 


— 


— 


10*2 


ms 


Time to device busy 


tee 


120 






ns 


Write start time 


tew 


150 






ns 



Note: 1 . Use this device in longer cycle than this value. 

2. twc 'Tiust be longer than this value unless polling technique is used. This device automatically 
completes the internal write operation within this value. 
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Byte Write Timing Waveform(l) (WE Controlled) 



Address 



CE 



WE 



OE 



Din 



RDY/Busy 



tAS 



tea 



^OES 



tAH 





tBL 





HIgh-Z 



tOB 




tow 



1^ 



7^ 



High-Z 
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Page Write Timing Waveform(l) (WE Controlled) 



Address 
A5toA12 



Address 
AOt 



tAsk^ tBLC 



WE 



CE 



OE 



Din 



^Sl- 1 tBLC ■ , 



tcs. 



tOES 



RDY/Busy 



High-Z 



tCH 



tBL 



tOEH 




\ 





twc 








tow 



HIgh-Z 
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Page Write Timing Wavefonn(2) (CE Controlled) 



mf. | (xxxxxxxxxxxxxxxxxxx| 



Address 
A51 



Address 
AO to A4 

CE 



WE 



tAH, , " 



tAsK-^ tBLC tBL 



tOES 



OE 



Din 



< 



tOEH 



RDY/Busy 



High-Z 



W W" w 






twc 







tow 



High-Z 
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Data Polling Timing Wavefome 



Address An 



CE 



WE 



OE 



I/07 



- ^Din xy 



tBL 



tOEH 



tOES 



tow 



twc 
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Functional Description 
Automatic Page Write 

Page-mode write feature allows 1 to 32 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional 1 to 31 bytes can be written in the same 
manner. Each additional byte load cycle must be 
started within 30 ps of the preceding rising edge of 
WE. When CE or WE is high for 100 ^s after data 
input, the EEPROM enters write mode 
automatically and the input data are written into 
the EEPROM. 



Data Protection 

1. Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
program mode by mistake. 

To prevent this phenomenon, this device has a 
noise cancelation function that cuts noise if its 
width is 20 ns or less in program mode. 
Be careful not to allow noise of a width of more 
than 20 ns on the control pins. 



Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte of 
data to be loaded outputs from I/07 to indicate that 
the EEPROM is performing a write operation. 



RDY/Busy Signal 



RED/Busy signal also allows the status of the 
EEPROM to be determined. The kDY/Busy signal 
has high impedance except in write cycle and is 
lowered to Vql after the first write signal. At the 
end of a write cycle, the RDY/Busy signal changes 
state to high impedance. 

WE,CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CE. 



Write/Erase Endurance and Data Retention 
Time 

The endurance is 10^ cycles in case of the page 
programming and 3 x 10^ cycles in case of byte 
programming (1% cumulative failure rate). The 
data retention time is more than 10 years when a 
device is page-programmed less than 10"^ cycles. 



WE 
CE 



"V/: 



5V 
OV 



OE 



5V 
OV 



20 ns max 



2. Data Protection at Yqq On/Off 

When Vqc turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
act as a trigger and turn the EEPROM to program 
mode by mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 
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HN58C65 Series 



Vcc 





CPU 
RESET 



*Unprogrammable 



*Unprogrammable 



*The EEPROM should be kept in un- 
programmable state during Vqq on/off by 
using CPU RESET signal. 

In addition, when ^cc turned on or off, the 
input level of control pins must be held as shown in 
the table below. 



CE 


Vcc 


X 


X 


OE 


X 


Vss 


X 


WE 


X 


X 


Vcc 



x: Don't care. 

Vcc* Pull-up to Vqq level. 

Vss- Pull-down to Vss '®vel. 
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Package Dimensions 
HN58C65P Series (DP-28) 



Unit : mm 



35.6 



28 



36.5 Max 

nnnnnnnn 



15 

n n n 



) 



uuuuuuuuuuu 




1.2 



14 



1.9 Max 



n 



2.54 ± 0.25 



3. 



2t 



cT c 

_^L^ 

0.48 ±0.10 6 cvi 



15.24 




O.^lO- 0.05 



0°-15° 



HN58C65FP Series (FP-28D) 



Unit : mm 



28 



18.3 



18.75 Max 

innnnnnnnnnnn 



o 



15 



iUUUUUUUUUUUUUUu 



0.895 



1.27 ±0.10 



0.40-0.05 ^ 




S 

do 
+ I 
1^ 



11.8 ±0.3 



10* 



1.0 
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HN58C65 Series 


JT ucKagc i/imcnsions ^coni^ 




HN58C65FP Series (FP-28DA) 


Unit : mm 



28 



18.3 



18.75 Max 

innnnnni 



II 



15 




1 .77 max 



1.27 ±0.10 



S 

do 



0.40-0.05 2 
d 



11.8 ±0.3 



^0- 



10* 



1.0 
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ADE-203-411A(Z) 



HN58C65PJ/FPI 

8, 192- word x 8-bit Electrically Erasable and 
Programmable CMOS ROM 



HITACHI 



Rev. 1 .0 
June 20, 1995 



The Hitachi HN58C65 is an electrically erasable 
and programmable ROM organized as 8, 192- word 
X 8-bit. It realizes high speed, low power 
consumption, and a high level of reliability, 
employing advanced MNOS memory technology 
and CMOS process and circuitry technology. It 
also has a 32-byte page programming function to 
make its erase and write operations faster. 

Features 



Ordering Information 



Type No. 


Access time 


Package 


HN58C65PJ-25 


250 ns 


600 mil 28-pin 






plastic DIP 






{DP-28) 


HN58C65FPI-25T 


250 ns 


400 mil 28-pin 
plastic SOP 
(FP-28DA) 



• Single 5 V supply 

• On-chip latches: address, data, CE, OE, WE 

• Automatic byte write: 10 ms max 

• Automatic page write (32 bytes): 10 ms max 

• Fast access time: 250 ns max 

• Low power dissipation: 

20 mW/MHz typ (active) 
2.0 mW typ (standby) 

• Data polling, RDY/Busy 

• Data protection circuit on power on/off 

• Conforms to JEDEC byte- wide standard 

• Reliable CMOS with MNOS cell technology 

• 10^ erase/write cycles (in page mode) 

• 10 year data retention 

• Operating temperature: ^0 to 85 °C 
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Pin Arrangement 





HN58C65PJ/FPI 




Vcc 










RDY/BusyL: 


1 


28 


□ 


A12C: 


2 




27 


□ 


WE 


A7C: 


3 




26 


□ 


NC 


A6E: 


4 




25 


□ 


A8 


A5C 


5 




24 


□ 


A9 


A4CI 


6 




23 


□ 


All 


A3IZ 


7 




22 


□ 


OE 


A2C 


8 




21 


□ 


A10 


A1C 


9 




20 


□ 


CE 


AOC 


10 




19 


□ 


1/07 


l/OOC 


11 




18 


□ 


1/06 


I/01 C 


12 




17 


□ 


1/05 


1/02 C 


13 




16 


□ 


1/04 


VssC 


14 




15 


□ 


1/03 






(Top View) 









Pin Description 



Pin name 


Function 


A0-A12 


Address input 


I/O0-I/O7 


Data input/output 


OE 


Output enable 


CE 


Cliip enable 


We 


Write enable 


Vcc 


Power (+5 V) 


Vss 


Ground 


NC 


No connection 


RDY/Busy 


Ready/Busy 
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Block Diagram 



Vcc O 
Vss O 



OE O 



CE O 
WE O 



AO O 



A4 O 



A5 O 

I 

A12 O 



High Voltage Generator 



Control Logic and Timing 



I 



Address 
Buffer and 
Latch 



Y Decoder 



I 



X Decoder 



l/OO — I/07 RDY/Busy 

o 



I/O Buffer 
and 

Input Latch 



Y Gating 



I 



Memory Array 



i 



Data Latch 



Mode Selection 



Pin Mode 


CE 


OE 


WE 


RDY/Busy 


I/O 


Read 


V|L 


V|L 


V|H 


High-Z 


Dout 


Standby 


V|H 


xi 


X 


High-Z 


High-Z 


Write 


V|L 


V|H 


V|L 


High-Z to Vql 


Din 


Deselect 


V|L 


V|H 


V|H 


High-Z 


High-Z 


Write inhibit 


X 


X 


V|H 


High-Z 






X 


V|L 


X 


High-Z 




Data polling 


V|L 


V|L 


V|H 


Vol 


Data out (1/07) 



Note: 1 . X = Don't care 
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Absolute Maximum Ratings 



Parameter 




Symbol 


Value 


Unit 


Supply voltage *^ 




Vcc 


-0.6 to +7.0 


V 




Input voltage 




Vin 


-0.5*2 to +7.0 


V 




Operating temperature range*^ 




Topr 


-40 to +85 


•Q 




Storage temperature range 




Tstg 


-55 to +125 


'0 




Notes: 1 . With respect to Vss 

2. Vin min = -3.0 V for pulse width < 50 ns 

3. Including electrical characteristics and data retention. 








Recommended DC Operating Conditions 








Parameter 


Symbol 


Min Typ 


Max 




Unit 


Supply voltage 


Vcc 


4.5 5.0 


5.5 




V 


Input voltage 


V,L 


-0.3 — 


0.8 




V 




V,H 


2.2 — 


Vcc+1 




V 


Operating temperature 


Topr 


-40 — 


85 




•c 
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DC Characteristics (Ta=^0 to +85°C, Vcc = 5 V ±10 %) 

Parameter Symbol Min Typ Max Unit Test conditions 



Input leakage current 


Ili 


— — 


2 




Vcc = 5.5 V, Vin = 5.5 V 


Output leakage current 


Ilo 


— — 


2 


ma 


Vcc = 5.5 V, Vout = 5.5/0.4 V 


Vcc current (standby) 


•cci 


— — 


1 


mA 


CE = V,H,CE = Vcc 


Vcc current (active) 


ICC2 


— — 


8 


mA 


lout = mA, Duty = 100%, 
uycie = 1 ps ai vcc " 








25 


mA 


lout = mA, Duty = 100%, 
L»ycie = iLxyj ns ai vcc ^ 


Input low voltage 


V|L 


-0.3*"« — 


0.8 


V 




Input high voltage 


V|H 


2.2 — 


Vcc + 1 


V 




Output low voltage 


Vol 




n A. 


V 




Output high voltage 


Vqh 


2.4 — 




V 


'OH = -^UU 


Note: 1 . V|L min = -1 .0 V for pulse width < 50 ns 








Capacitance (Ta = 


25°C,f = 


IMHz) 








Parameter 


Symbol Min 


Typ 


Max 


Unit Test condition 


Input capacitance*'' 


Gin 






6 


pF Vin = V 


Output capacitance*^ 


Gout 






12 


pF Vout = V 



Note: 1 . This parameter is periodically sampled and not 1 00 % tested. 
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AC Characteristics (Ta = - 40 to +85°C, Vcc = 5 V ± 10 %) 
Test Conditions 

• Input pulse levels : 0.4 V to 2.4 V 

• Input rise and fall time : < 20 ns 

• Output load: ITTL Gate +100 pF 

• Reference levels for measuring timing: 0.8 V and 2.0 V 

Read Cycle 



Parameter 


Symbol 


Min 


Max 


Unit 


Test conditions 




Address to output delay 


tACC 




250 


ns 


CE = OE = V|L, WE = 


V|H 


CEto output delay 


tcE 




250 


ns 


OE = V|L. WE = V|H 




OE to output delay 


tOE 


10 


100 


ns 


CE = V|L, WE = V|H 




Address to output hold 


tOH 







ns 


CE = OE = V|L, WE = 


V|H 


OE, CE high to output float*^ 


tDF 





90 


ns 


CE = V|L, WE = V|H 





Note: 1 . toF Is defined at which the outputs achieve the open circuit condition and are no longer driven. 



Read Timing Waveform 



RAS 



CAS 



Address 



WE 



I/O 

(Output) 
I/O 

(Input) 



DT/OE 



DSF 



tASR 



tRC 



tRAS 



tcSH 



tRCD 



tRAD 



tASC 



tRSH 



tCAS 



tRAL 



tcAH 



tRP 



tCAL 



tcRP 



xxxxxx. 



IXXXX 



tRCS 



toTS 



2i 



tpSR 



tRRH 



tcAC 



tAA 



tRAC 



tRFH 



, tpsc 



toAC 



t0FF1 



tRCH 



\xxxxxxx 

tcDD 



Valid Dout 



t0FF2 



tcFH 



X 



yxxxxxxxxxxxxxxxxxxxxxxx) 
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Write Cycle 

Test 



Parameter 


Symbol 


Min*i 


Typ 


Max 


Unit conditions 


Address setup time 


tAS 





— 


— 


ns 


Address hold time 


tAH 


150 


— 


— 


ns 


CE to write setup time (WE controlled) 


tcs 





— 


— 


ns 


CE hold time (WE controlled) 







— 


— 


ns 


WE to write setup time (CE controlled) 


tws 





— 




ns 


We hold time (CE controlled) 







— 


— 


ns 


OE to write setup time 


k)ES 





— 


— 


ns 


OE hold time 


tOEH 





— 


— 


ns 


Data setup time 


tps 


120 


— 


— 


ns 


Data hold time 




30 


— 


— 


ns 


We pulse width (WE controlled) 


twp 


200 


— 


— 


ns 


CE pulse width (CE controlled) 


tew 


200 


— 


— 


ns 


Data latch time 


tDL 


100 






ns 


Byte lode cycle 


tBLC 


0.30 




30 


MS 


Byte lode window 


tBL 


100 






MS 


Write cycle time 


two 






10*2 


ms 


Time to device busy 




120 






ns 


Write start time 


tow 


150 






ns 



Note: 1 . Use this device in longer cycle than this value. 



2. twc n^ust be longer than this value unless polling technique is used. This device automatically 
completes the internal write operation within this value. 



Hitachi 27 



HN58C65PJ/FPI 




28 Hitachi 



HN58C65PJ/FPI 



Byte Write Timing Waveforiii(2) (CE Controlled) 



Address 



CE 



2®: 



tAS 



WE 



OE 



Din 



tAH 





tew 



two 






tOEH 





> 



RDY/Busy 



High-Z 



HIgh-Z 



Hitachi 29 



HN58C65PJ/FPI 



Page Write Timing Wavefonn(l) (WE Controlled) 



Address 
A5t 



Address 
AO to A4 



WE 



tcs. 



CE 



OE 



Din 



tOES 



tBLC 



iAsh 1 tBLC , tBL 




tCH 



m /x\ „ A\ 




tOEH 



W W" w 



RDY/Busy 



High-Z 



twc 








tow 



High-Z 
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Page Write Timing Waveform(2) (CE Controlled) 



Address 
A5 to A12 



Address 
AOt 




tAsk^ tBLC 



CE 



WE 



OE 



Din 



tyvs . 



\S H , tBLC I tsL 

Itcw ^ I- ' 



tOES 



1 



.tWH 



tOEH 



W" w 



RDY/Busy 



High-Z 





tOB 







twc 







tow 



High-Z 



Hitachi 31 



HN58C65PJ/FPI 




32 Hitachi 



HN58C65PJ/FPI 



Functional Description 



Data Protection 



Automatic Page Write 

Page-mode write feature allows 1 to 32 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional 1 to 31 bytes can be written in the same 
manner. Each additional byte load cycle must be 
started within 30 |is of the preceding rising edge of 
WE. When CE or WE is high for 100 |lis after data 
input, the EEPROM enters write mode 
automatically and the input data are written into 
the EEPROM. 



Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte of 
data to be loaded outputs from 1/07 to indicate that 
the EEPROM is performing a write operation. 



RDY/Busy Signal 



RED/Busy signal also allows the status of the 
EEPROM to be determined. The RDY/Busy signal 
has high impedance except in write cycle and is 
lowered to Vql after the first write signal. At the 
end of a write cycle, the RDY/Busy signal changes 
state to high impedance. 

WE, CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 
Time 

The endurance is 10^ cycles in case of the page 
programming and 3 x 10^ cycles in case of byte 
programming (1% cumulative failure rate). The 
data retention time is more than 10 years when a 
device is page-programmed less than 10"^ cycles. 



1. Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
program mode by mistake. 

To prevent this phenomenon, this device has a 
noise cancelation function that cuts noise if its 
width is 20 ns or less in program mode. 

Be careful not to allow noise of a width of more 
than 20 ns on the control pins. 




2. Data Protection at Vcc On/Off 

When Vcc is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
act as a trigger and turn the EEPROM to program 
mode by mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 
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Vcc __/ 



CPU — — f 

RESET 

*Unprogrammable 

*The EEPROM shoud be kept In unprogrammable 
state during Vqq on/off by using CPU RESET signal. 



In addition, when Vcc is turned on or off, the input 
level of control pins must be held as shown in the 
table below. 



CE 


Vcc 


X 


X 


OE 


X 


Vss 


X 


WE 


X 


X 


Vcc 



x: Don't care. 

Vcc- Pull-up to Vcc iQvel. 

Vss: Pull-down to Vss level. 
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Package Dimensions 
HN58C65PJ Series (DP-28) 



Unit : mm 



35.6 



28 



36.5 Max 

nnn nnnnnn n 



15 

n n 



) 



uuuuuuuu 
1 1.2 



u u u u 



Tzr 
14 



1 .9 Max 



4 



2.54 ± 0.25 



2 



0.48 ±0.10 



in in 




15.24 




U.^iO-0.05 



0°-15° 



HN58C65FPI Series (FP-28DA) 



Unit : mm 



28 



18.3 



18.75 Max 



15 



lUUUUUUUUUUUUUUu 



0.895 



1.27 ±0.10 



+0.10 c 

0.40-0.05 




oo 
+ I 



11.8 ±0.3 



^0- 



10^ 



1.0 
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HN58C66 Series 

8,192-word x 8-bit Electrically Erasable and 
Programmable CMOS ROM 



HITACHI 



Apr 



The Hitachi HN58C66 is an electrically erasable 
and programmable ROM organized as 8, 192- word 
X 8-bit. It realizes high speed, low power 
consumption, and a high level of reliability, 
employing advanced MNOS memory technology 
and CMOS process and circuitry technology. It 
also has a 32-byte page programming function to 
make its erase and write operations faster. 

Features 

• Single 5 V supply 

• On-chip latches: address, data, CE, OE, WE 

• Automatic byte write: 10 ms max 

• Automatic page write (32 bytes): 10 ms max 

• Fast access time: 250 ns max 

• Low power dissipation: 

20 mW/MHz typ (active) 
2.0 mW ty p (stan dby) 

• Data polling, RDY/Busy 

• Data protection circuit on power on/off 

• Conforms to JEDEC byte-wide standard 

• Reliable CMOS with MNOS cell technology 

• 10^ erase/write cycles (in page mode) 

• 10 years data retenti on 

• Write protection by RES pin 



Rev. 6.0 
il 12, 1995 



Ordering Information 



Type no. Access time Package 



HN58C66P-25 


250 ns 


600 mil 28-pin 
plastic DIP 
(DP-28) 


HN58C66FP-25 


250 ns 


28-pin 






plastic SOP 






(FP-28D/DA) 


HN58C66T-25 


250 ns 


32-pin 

plastic TSOP 
(TFP-32DA) 



Notes: 1 . T is added to the end of Type No. for a 
SOP of 3.00 mm (max) thickness. 
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Pin Arrangement 



HN58C66P/FP Series 



RDY/BusyC 
A12IZ 
A7IZ 
A6 
ASC 
A4 
A3 
A2IZ 
A1IZ 
AO CI 
l/OOEI 

1/01 c: 

1/02 □ 
VssC 



1 
2 
3 

P4 
5 

□ 6 
U7 
8 
9 
10 
11 
12 
13 
14 



28 


□ 


Vcc 


27 


□ 


WE 


26 


□ 


RES 


25 


□ 


A8 


24 


□ 


A9 


23 


□ 


All 


22 


□ 


OE 


21 


□ 


A10 


20 


□ 


OE 


19 


□ 


1/07 


18 


□ 


I/06 


17 


□ 


1/05 


16 


□ 


1/04 


15 


□ 


1/03 



(Top view) 



HN58C66T Series 



A2 nz 


17 




16 


IZ3A3 


A1 nz 


18 




15 


=]A4 


AO en 


19 




14 


IZ3A5 


NC CZ 


20 




13 


=1A6 


l/O0[= 


21 




12 


IZIA7 


I/01 cz 


22 




11 


=]A12 


1/02 [= 


23 




10 


IZINC 


Vss C= 


24 




9 


IZI RDY/Busy 


l/OSCZ 


25 




8 


ZIDVcc 


I/04CZ 


26 




7 


IZINC 


1/05 IZZ 


27 




6 


ZD WE 


I/06CZ: 


28 




5 


IZ]RES 


1/071= 


29 




4 


IZIA8 


NC ^ 


30 


o 


3 


ZZA9 


CE nz 


31 


2 


ZZ1A11 


MOCZ 


32 


1 


ZZOE 



(Top view) 



Pin Description 




Pin name 


Function 


A0-A12 


Address inputs 


I/O0-I/O7 


Data Input/output 


OE 


Output enable 


CE 


Chip enable 


WE 


Write enable 


Vcc 


Power (+5 V) 


Vss 


Ground 


RES 


Reset 


NC 


No connection 


RDY/Busy 


Ready /Busy 
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Block Diagram 



Vcc O- 



CE O 

WE Q- 



AO O 

I 

A4 O 



A5 O 

I 

A12 O 



Vss O — ^ 

RESO P> 

OE O 



High Voltage Generator 



Control Logic and Timing 



Address 
Buffer and 
Latch 



J. 



Y Decoder 



I 



X Decoder 



l/OO — 1/07 



I/O Buffer 
and 

Input Latch 



Y Gating 



I 



Memory Array 



1 



Data Latch 



RDY/Busy 

g 



Mode Selection 



Pin Mode 


CE 


OE 


WE 


RDY/Busy 


RES 


I/O 


Read 


V|L 


V|L 


V|H 


High-Z 




Dout 


Standby 


V|H 


X*2 


X 


High-Z 


X 


High-Z 


Write 


V|L 


V|H 


V|L 


High-Z to Vql 


Vh 


Din 


Deselect 


V|L 


V|H 


V|H 


High-Z 


Vh 


High-Z 


Write inhibit 


X 


X 


V|H 


High-Z 


X 






X 


V|L 


X 








Data polling 


V|L 


VlL 


V|H 


Vol 


Vh 


Data out (1/07) 


Program reset 


X 


X 


X 


High-Z 


V|L 


High-Z 



Note: 1 . Refer to the recommended DC operating condition. 
2. X = Don't care 
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Absolute Maximum Ratings 








Parameter 


Symbol 


Value 


Unit 


Supply voltage 


Vcc 


-0.6 to +7.0 


V 


Input voltage 


Vin 


-0.5*2 to +7.0 


V 


Operationg temperature range *3 


Topr 


to +70 


°c 


Storage temperature range 


Tstg 


-55 to +125 





Notes: 1 . With respect to Vss 

2. Vin min = -3.0 V for pulse width < 50 ns 

3. Including electrical characteristics and data retention 



Recommended DC Operating Conditions 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vqq 4.5 5.0 5.5 V 

Input voltage V|l -0.3 — 0.8 V 

V,H 2.2 - Vcc +1.0 V 

Vh Vcc-0.5 — Vcc+1.0 V 

Operating temperature Topr — 70 °C 
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DC Characteristics (Ta=0 to +70°C, Wqc = 5.0 V ± 10 %) 



Parameter 


Symbol 


Min 


Typ 


Max 




Unit 


Test conditions 


Input leakage current 


"li 






2*1 




ma 


Vcc = V, Vin = 5.5 V 


Output leakage current 


Ilo 


— 


— 


2 




ma 


Vcc = 5.5 V, Vout = 5.5/0.4 V 


Vqq current (standby) 


'cci 






1 




mA 


CE = V,H,CE = Vcc 


Vqq current (active) 


'CC2 






8 




mA 


lout = mA, Duty = 100%, 
Cycle = 1 MS at Vqq = 5.5 V 






— 


— 


25 




mA 


lout = mA, Duty = 100%, 
Cycle = 250 ns at Vqc = 5.5 V 


Input low voltage 


V|L 


-0.3*2 




0.8 




V 




Input high voltage 


V|H 


2.2 




Vcc+1-0 


V 






Vh 


Vcc-0.5 




Vcc+1.0 


V 




Output low voltage 


Vol 






0.4 




V 


l0L = 2.1 mA 


wuipui nign voiiage 


VOH 


2.4 








v 


'OH - 


Note: 1. Ili on Htb 
2. V|Lmin = - 


= 1 00 pA max 

1 .0 V for pulse width < 50 ns 










Capacitance (Ta = 


25°C,f= IMHz) 












Parameter 


Symbol 


Min 




Typ 


Max 


Unit Test condition 


Input capacitance 


Cin*'» 








6 




pF Vin = OV 


Output capacitance 


Cout*"" 








12 




pF Vout = V 



Note: 1 . This parameter is periodically sampled and not 1 00% tested. 
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AC Characteristics (Ta = to +70°C, Vqc = 5.0 V ± 10 %) 
Test Conditions 

• Input pulse levels : 0.4 V to 2.4 V 

OV to Vcc (RES pin) 

• Input rise and fall time : < 20 ns 

• Output load : ITTL Gate +100 pF 

• Reference levels for measuring timing : 0.8 V, 2.0 V 



Read Cycle 



Parameter 


Symbol 


Min 


Max 


Unit 


Test conditions 




Address to output delay 


Ucc 




250 


ns 


CE = OE = V|L, WE = 


V|H 


CE to output delay 


tCE 




250 


ns 


OE = V|L,WE = V|H 




OE to output delay 


tOE 


10 


100 


ns 


CE = V,L,WE = V,H 




OE (CE) high to output float*"" 


tDF 





90 


ns 


CE = V,L, WE = V|h 




RES low to output float*"" 


bFR 





350 


ns 


CE = OE = V||_, WE = 


V|H 


Data output hold 


tOH 







ns 


CE = OE = V,L, WE = 


V|H 


RES to output delay 


tRR 





450 


ns 


CE = OE = V|L, WE = 


V|H 



Note: 1 . \Qf, tpFR are defined at which the outputs achieve the open circuit conditions and are no 
longer driven. 
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Read Timing Waveform 



Address 



CE 



X 



tACC 



OE 



WE 



tCE 



tOE 



High 



Data Out 



RES 



tOH 



tDF 



Data Out Valid 



IDFR 



Hitaclii 43 



HN58C66 Series 



Write Cycle 

Test 



Parameter 


Symbol 


Min*1 


Typ 


Max 


Unit conditions 


Address setup time 


tAS 









ns 


Address hold time 




150 






ns 


CE to write setup time (WE controlled) 


tes 









ns 


CE hold time (WE controlled) 











ns 


We to write setup time (CE controlled) 


^WS 









ns 


We hold time (CE controlled) 


tWH 









ns 


OE to write setup time 


k)ES 









ns 


OE hold time 


tOEH 









ns 


Data setup time 


bs 


100 


— 


— 


ns 


Data hold time 


^DH 


20 






ns 


We pulse width (WE controlled) 


twp 


200 






ns 


CE pulse width (CE controlled) 


tow 


200 






ns 


Data latch time 


tDL 


100 






ns 


Byte load cycle 


%LC 


0.30 




30 


MS 


Byte load window 


tBL 


100 






MS 


Write cycle time 


two 






10*2 


ms 


Time to device busy 


bB 


120 






ns 


Write start time 


bw 


150*3 






ns 


Reset protect time 




100 






MS 


Reset high time 


tRES 


1 






MS 



Note: 1 . Use this device in longer cycle than this value. 

2. tyvc fTiust be longer than this value unless polling technique or RDY/Busy are used. This device 
automatically completes the internal write operation within this value. 

3. Next read or write operation can be initiated after tpw polling technique or RDY/Busy are 
used. 
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Byte Write Timing Wavefonn(l) (WE Controlled) 



Address 



CE 



to: 



:xxxxxxxxxx\ 



tAS 



tcs 



WE 



OE 



Din 



mmxi 



tBL 



RDY/Busy 



High-Z 

tRP 



tAH 



twc 




IDS 







tpEH 




tow 



\ 



High-Z 



tRESjY 



RES 
^cc 



(L 
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Page Write Timing Waveform (1)(WE Controlled) 



Address 
A5toA12 

Address 
AO to A4 



WE 



CE 



OE 



Din 



RDY/Busy 



RES 




tcs. 



tOES 



tBLC 



i4f["^ tBLC tBL 



tos. 



High-Z 



J 



tpp 



.tCH 



/A. /A 



tOEH 



W WW 



toB 



r 



tRES 






twc 







tow 



High-Z 
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Page Write Timing Waveform (2)(CE Controlled) 



Address 
A5to A12 



Address 
AO toA4 



CE 



WE 



OE 



Din 



RDY/Busy 



RES 




tAS 



tAH 



tew 



tws. 



tOES 



tBLC 



tos 



High-Z 



tRP 



tpL^ 




tOEH 



W WW 



tOB 



. tRES 



Vcc _/ 






twc 








tow 



High-Z 
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Data Polling Timing Waveform 
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Functional Description 
Automatic Page Write 

Page-mode write feature allows 1 to 32 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional 1 to 31 bytes can be written in the same 
manner. Each additional byte load cycle must be 
started within 30 [is from the preceding falling 
edge of WE or CE. When CE or WE is high for 
100 jis after data input, the EEPROM enters write 
mode automatically and the input data are written 
into the EEPROM. 



Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte of 
data to be loaded outputs from 1/07 to indicate that 
the EEPROM is performing a write operation. 



RDY/Busy Signal 



RDY/Busy signal also allows the st atus o f the 
EEPROM to be determined. The RDY/Busy signal 
has high impedance except in write cycle and is 
lowered to Vql after the first write signal. At the 
end of a write cycle, the RDY/Busy signal changes 
state to high impedance. 



RES Signal 

When RES is low, the EEPROM cannot be read or 
program med. Therefore, data can be protect ed by 
keeping RES low when Yqq is switched. RES 
should be high during read and programming 
because it dosen't provide a latch function. 



Vcc 



7^ 



Program inhibit 



Program inhibit 



WE, CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE o r CE, and data is latched by 
the rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 
Time 

The endurance is 10^ cycles in case of the page 
programming and 3 x 10^ cycles in case of byte 
programming (1% cumulative failure rate). The 
data retention time is more than 10 years when a 
device is page-programmed less than 10"* cycles. 

Data Protection 

1. Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 

pins may act as a trigger and turn the EEPROM to 

programming mode by mistake. 

To prevent this phenomenon, this device has a 

noise cancelation function that cuts noise if its 

width is 20 ns or less in program mode. 

Be careful not to allow noise of a width of more 

than 20 ns on the control pins. 
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2. Data Protection at V^c On/Off 

When YqC turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in 
unprogrammable state by using a CPU reset signal 
to RES pin. RES pin should be kept at Vgs level 
when ^cc turned on or off. 
The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the last data input. 





RES 



/ 



\ 



Program inhibit 



Program inhibit 



WE_ 
or CE 



US min 



100 ps min 




ms min 
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Package Dimensions 
HN58C66P Series (DP-28) 



Unit : mm 



35.6 



28 36.5 Max |g 

r-ini-ii-inr-ii-ir-irnnnr-ii-ii-i 



) 



1.2 



u u u u u 




14 



1.9 Max 



2.54 ± 0.25 



n 



0.48 ±0.10 



in to 



15.24 




0.£:5-o.05 



0*^-15° 



HN58C66FP Series (FP-28D) 



Unit : mm 



28 



18.3 



18.75 Max 



O 



15 



0.895 



iUUUUUUUUUUUUUUi4 g 



1.27 ±0.10 



0.40-0.05 



0.10 c 




11.8±0.3 



^^0-10< 



1.0 
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Package Dimensions (cont) 




HN58C66FP Series (FP.28DA) 


Unit : mm 



28 



18.3 



18.75 Max 



15 



1 .77 max 



lUUUUUUUUUUUUUUu g 



1.27 ±0.10 



0.40-0.05 55 




S5 
do 
+ I 
1^ 

d 



11.8 ±0.3 



^0- 



10* 



1.0 



HN58C66T Series (TFP-32DA) 



Unit : mm 



32 



8.0 



8.2 Max 




nnonofifinonnnonfifi 


17 








cvi 












0.20 ± 0.1 Q 



M6 
I 0.50 I 



01 0.08 (g 



0.45 Max 








)' 

1 

) 


c 


1 0.5 ±0.1, 




\ 




00 




') 


d 


d 

14.0 ±0.2 





0-5* 
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HN58C256A / HN58C257A Series 

32,768-word x 8-bit Electrically Erasable and 
Programmable CMOS ROM 



HITACHI 



Preliminary 
Rev. 0.0 
June 19, 1995 



The Hitachi HN58C256A and HN58C257A are 
electrically erasable and programmable EEPROMs 
organized as 32,768-word x 8-bit and employing 
advanced MNOS memory technology and CMOS 
process and circuitry technology. They also have a 
64-byte page programming function to make their 
write operations faster. 



Features 

• Single 5 V supply 

• On-chip latches: address, data, CE, OE, WE 

• Automatic byte write: 10 ms max 

• Automatic page write (64 bytes): 10 ms max 

• Fast access time: 85/100 ns max 

• Low power dissipation: 20 mW/MHz, typ 

(active) 

110 |iW max (standby) 

• Ready/Busy (♦)*! 

• Data polling and Toggle bit 

• Data protection circuit on power on/off 

• Conforms to JEDEC byte- wide standard 

• Reliable CMOS with MNOS cell technology 

• lO^erase/write cycles (in page mode) 

• 10 years data retention 

• Software data protection 

• Write protection by RES pin ( ♦ )*l 

Notes: 1 . All through this datasheet, the mark (♦) 
indicates the function supported by only 
the HN58C257A series (32 pin 
package). 



Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to Chang without notice. 
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Ordering Information 










Type No. 


Compatible 
Type No.*i 


Operating 
Voltage 


Temperature Access 
Range Time 


Package 


HN58C256AP-85 
HN58C256AP-10 


HN58C256P-20 


4.5 to 5.6 V 


0to70'C 


85 ns 
100 ns 


600 mil 28-pin 
plastic DIP(DP-28) 


HN58C256AFP-85 
HN58C256AFP-10 


HN58C256FP-20 


4.5 to 5.5V 


U to 70 O 


o5 ns 
100 ns 


400 mil 28-pln 
plastic SOP 
(FP-28D) 


HN58C256AT-85 
HN58C256AT-10 




4.5 to 5.5 V 


to 70'C 


85 ns 
100 ns 


28-pln 

plastic TSOP 
(TFP-28DB) 


HN58C257AT-85 
HN58C257AT-10 


HN58C257T-20 


4.5 to 5.5 V 


OtoTO'C 


85 ns 
100 ns 


8 X 14 mm 32-pin 
plastic TSOP 
{TFP-32DA) 



Notes: 1 . This type No. can be replaced by the corresponding A-verslon. (ex. HN58C256P to 
HN58C256AP) 
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Pin Arrangement 



HN58C256AP/AFP Series 




(Top View) 



A2C 

A1 1=116 

AOC 
l/OOC 
1/01 C 
1/021: 
Vssf 
1/031: 
I/04 [=123 
I/05C 
I/06 1=|25 

1/07 C" 
CE[=127 

AIOI: 



1/06 
I/07 
NC 
CE 



• HN58C256AT Series 




(Top View) 
» HN58C257AT Series 




(Top View) 



Pin Description 



Pin name 


Function 


Pin name 


Function 


AO to A14 


Address inputs 


We 


Write enable 


1/00 to 1/07 


Data input/output 


Vcc 


Power (+ 5.0 V) 


OE 


Output enable 


Vss 


Ground 


CE 


Chip enable 


RDY/Busy(f) 


Ready busy 






RES(4) 


Reset 
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Block Diagram 



Vcc O 

Vss O 



► 
> 



(♦)RES O 

OE O 



Hlgh Voltage Generator 

I — X — ' 



CE O 
WE Q- 
(♦)RES O- 



Control Logic and Timing 



AO O 

I 

A5 O 



A6 O 

I 

A14 O 



Address 
Buffer and 
Latch 



l/OO — I/07 RDY/Busy(*) 

o 



I/O Buffer 
and 

Input Latch 



Data Latch 



Y Decoder 


► 


Y Gating 






r 




t 


X Decoder 




Memory Array 



Mode Selection 



Pin Mode 


CE 


OE 


WE 


RES(f) 


RDY/Busy(4) 


I/O 


Read 


V|L 


V|L 


V,H 




High-Z 


Dout 


Standby 


V,H 


X*2 


X 


X 


High-Z 


High-Z 


Write 


V|L 


VlH 


V|L 


Vh 


High-Z to Vol 


Din 


Deselect 


V,L 


V,H 


V|H 


Vh 


High-Z 


High-Z 


Write Inhibit 


X 


X 


V|H 


X 








X 


V|L 


X 


X 






Data Polling 


V,L 


V|L 


V|H 


Vh 


Vol 


Data out (I/07) 


Program reset 


X 


X 


X 


V|L 


High-Z 


High-Z 



Note: 1 . Refer to the recommended DC operating condition. 



2. X : Don't care 
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Absolute Maximum Ratings 



Parameter 




Symbol 


Value 


Unit 


Supply voltage *^ 




Vcc 


-0.6 to +7.0 


V 


Input voltage *^ 




Vin 


-0.5*2 to +7.0 


V 


Operating temperature range *3 




Topr 


to +70 


•c 


Storage temperature range 




Tstg 


-55 to +125 




Notes: 1 . With respect to Vss- 

2. Vin mjn : -3.0 V for pulse width < 50 ns. 

3. Including electrical characteristics and data retention. 






Recommended DC Operating Conditions 






Parameter 


Symbol 


Min Typ 


Max 


Unit 


Supply voltage 


Vcc 


4.5 5.0 


5.5 


V 


Input voltage 


V|L 


-0.3*"" — 


0.6 


V 




V|H 


3.0 — 


Vcc + 0.3*2 


V 




Vh(0 


Vcc-0.5 — 


Vcc +1.0 


V 


Operating temperature 


Topr 


— 


70 


•c 


Notes: 1. V|l min: -1.0 V for pulse width < 50 ns. 

2. V|H max: Vqc + 1 .0 V for pulse width < 50 ns. 
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DC Characteristics 

Supply voltage range (Vcc)» temperature range (Topr) and input voltage (VihA^il/Vh) are referred to the 



table of Recommended DC Operating Conditions. 










Parameter 


Symbol 


Min 


TVD 


Max 


Unit 


Test conditions 


Input leakage current 


Ili 






2*1 


MA 


Vcc = 5.5 V, Vin = 5.5 V 


Output leakage current 


Ilo 


~ 


' — 


2 


ma 


Vcc = 5.5 V, Vout = 5.5/0.4 V 


Vcc current (standby) 


lcci 






20 


ma 


CE = Vcc 




ICC2 






1 


mA 


CE = V|H 


Vcc current (active) 


ICC3 






12 


mA 


lout = mA, Duty = 1 00%, 
Cycle = 1 MS at Vcc = 5.5 V 










30 


mA 


lout = mA, Duty = 100%, 
Cycle = 85 ns at Vcc = 5.5 V 


Output low voltage 


Vol 






0.4 


V 


loL = 2.1 mA 


Output high voltage 


VoH 


Vcc X 0.8 






V 


loH = -400 pA 



Note: 1. iLionRES: 100MAmax(4) 



Capacitance (Ta = 


= 25°C,f=l 


MHz) 










Parameter 


Symbol 


lUlln 


Typ 


IVlax 


Unit 


Test condition 


Input capacitance 


Cin*i 






6 


PF 


Vin = OV 


Output capacitance 


Cout*i 






12 


PF 


Vout = OV 



Note: 1 . This parameter is periodically sampled and not 1 00% tested. 
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AC Characteristics 

Supply voltage (Vcc) and temperature range (Topr) are referred to the table of 'Recommended DC 
Operating Conditions'. 

Test Conditions 

• Input pulse levels : V to 3.0 V 

OVto Vcc(^ESpin) 

• Input rise and fall time : < 20 ns 

• Input timing reference levels : 0.8, 2.0 V 

• Output load: ITTL Gate +100 pF 

• Output reference levels : 1.5 V, 1.5 V 

Read Cycle 

HN58C256A, HM58C257A 







-85 




-10 








Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Test conditions 


Address to output delay 


tACC 




85 




100 


ns 


CE = OE = V|L, WE = V|H 


CE to output delay 


tCE 




85 




100 


ns 


OE = V|L, WE = V|h 


OE to output delay 


tOE 


10 


40 


10 


50 


ns 


CE = V|L, WE = V|H 


Address to output hold 


toH 












ns 


CE = OE = V|L. WE = V|H 


OE (CE) high to output float*^ 


tDF 





40 





40 


ns 


CE = V|L, WE = V|h 


RES low to output f loat*i ( ♦ ) 


tOFR 





350 





350 


ns 


CE = OE = V|L. WE = V|H 


RES to output delay(4) 


tRR 





450 





450 


ns 


CE = OE=V|L, WE = V|H 



Note: 1 . toF and tpFR are defined as the time at which the outputs achieve the open circuit conditions 
and are no longer driven. 
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Read Timing Waveform 



RAS 



tT 



UCAS 
LCAS 



Address 




tASR 



tRC 



tRAS 



tRCD 



tRAD 



tRAH Use 



Row 




tRCS 



WE 



™W7 



tRSH 



tCAS 



tCSH 



tRAL 



J- 



tCAH 



Column 



tRP 



tCRP 




tRCH 



iBRH. 
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Write Cycle 

Test 



Parameter 


Symbol 




Typ 


Max 


Unit conditions 


Address setup time 


tAS 





— 


— 


ns 


Address hold time 




50 






ns 


CE to write setup time (WE controlled) 


tcs 





— 


— 


ns 


CE hold time (WE controlled) 


tCH 





— 


— 


ns 


We to write setup time (CE controlled) 


tws 





— 


— 


ns 


We hold time (CE controlled) 


twH 





— 


— 


ns 


OE to write setup time 


tOES 









ns 


OE hold time 


tOEH 





— 


— 


ns 


Data setup time 


tos 


50 






ns 


Data hold time 











ns 


We pulse width (WE controlled) 


twp 


100 






ns 


CE pulse width (CE controlled) 


tew 


100 






ns 


Data latch time 


tDL 


50 






ns 


Byte load cycle 


tBLC 


0.2 




30 


MS 


Byte load window 


tBL 


100 






MS 


Write cycle time 


two 






10*2 


ms 


Time to device busy 




120 






ns 


Write start time 


tow 


0*3 






ns 


Reset protect time (♦) 


tRP 


100 






MS 


Reset low time (♦) 




1 






MS 



Note: 1 . Use this device in longer cycle than this value. 



2. two fTiust be longer than this value unless polling techniques or RDY/Busy (♦) are used. This 
device automatically completes the internal write operation within this value. 

3. Next read or write operation can be initiated after tow 'f polling techniques or RDY/Busy (♦) are 
used. 
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Page Write Timing Waveform{l) (WE Controlled) 



Address 
A0toA14 



WE 



CE 



OE 



Din 



RDY/Busy 
(♦) 



RES(*) 



tea. 



tOES 



tAH, " 




tos 



High-Z 



tRP 



.tCH 



/X\„A\ 



tOEH 



tOB 



tRES 




twc 







tow 



High-Z 



Note: 1 . A6 tlirough A14 are page address and these address are latched at the first falling edge of WE 
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Page Write Timing Waveform(2) (CE Controlled) 



Address 
AO to A14 



CE 



tAH. 




tws. 



WE 



OE 



Din 



tOES 




tos 



RDY/Busy High-Z 
(♦) 

tRP 



RES(4) 



^CC 



r 



twH 



tBL 



tOEH 



toH 




tOB 




twc 







tow 



High-Z 



Note: 1 . A6 tlirough A14 are page address and these address are latched at the first falling edge of CE 
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Toggle bit 

This device provide another function to determine 
the internal programming cycle. If the EEPROM is 
set to read mode during the internal programming 
cycle, I/06 will charge from "1" to "0" (toggling) 
for each read. When the internal programming 
cycle is finished, toggling of 1/06 will stop and the 
device can be accessible for next read or program. 

Toggle bit Wavefome 



Next mode 




Notes: 1. 1/06 biginning state is "1". 

2. 1/07 ending state will vary. 

3. See AC read characteristics. 
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Software Data Protection Timing Waveforni(l) (in protection mode) 



Vcc 



CE 



WE 



Address 
Data 




tBLC 



twc 



5555 
AA 



2AAA 
55 



5555 Write Address 
AO Write Data 



\ 

A 



Software Data Protection Timing Waveform(2) (in non-protection mode) 



Vcc 



CE 



WE 





Address 
Data 



5555 2AAA 5555 5555 2AAA 5555 
AA 55 80 AA 55 20 





mode 




/ 
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Functional Description 
Automatic Page Write 

Page-mode write feature allows 1 to 64 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional 1 to 63 bytes can be written in the same 
manner. Each additional byte load cycle must be 
started within 30 |is from the preceding falling 
edge of WE or CE. When CE or WE is kept high 
for 100 |is after data input, the EEPROM enters 
write mode automatically and the input data are 
written into the EEPROM. 



Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte of 
data to be loaded outputs from 1/07 to indicate that 
the EEPROM is performing a write operation. 



RDY/Busy Signal (♦) 



RDY/Busy signal also allows status of the 
EEPROM to be determined. The RDY/Busy signal 
has high impedance except in write cycle and is 
lowered to Vql after the first write signal. At the 
end of a write cycle, the RDY/Busy signal changes 
state to high impedance. 

RES Signal (♦) 

When RES is low, the EEPROM cannot be read or 
programmed. Therefore, data can be protected by 
keeping RES low when Vcc is switched. RES 
should be high during read and programming 
because it doesn't provide a latch function. 



Vcc 



Program inhibit 



Program inhibit 



WE, CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 
Time 

The endurance is 10^ cycles in case of the page 
programming and 10^ cycles in case of the byte 
programming (1% cumulative failure rate). The 
data retention time is more than 10 years when a 
device is page-programmed less than lO'^ cycles. 

Data Protection 

1. Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. 

To prevent this phenomenon, this device has a 
noise cancelation function that cuts noise if its 
width is 20 ns or less in programming mode. 

Be careful not to allow noise of a width of more 
than 20 ns on the control pins. 
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2. Data protection at Vcc on/off 

When Vcc is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
act as a trigger and turn the EEPROM to program 
mode by mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 



Vcc 



CPU 



/ 



RESET 

*Unprogrammable 



V 



*Unprogrammable 



*The EEPROM shoud be kept in unprogrammable 
state during Vqq on/off by using CPU RESET signal. 



(l)Protection by CE, OE, WE 

To realize the unprogrammable state, the input 
level of control pins must be held as shown in the 
table below. 



CE 


Vcc 


X 


X 


OE 


X 


Vss 


X 


We 


X 


X 


Vcc 


x: 


Don't care. 







Vcc: Pull-up to Vcc level. 
Vss: Pull-down to Vss level. 



(2) Protection by RES (♦) 

The unprogrammable state can be realized by that 
the CPU*s reset signal inputs directly to the 
EEPROM's RES pin. RES should be kept VSS 
level during Vcc on/off. 

The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the last data input. 



WE_ 
orCE 



Program inhibit 



"V 



1 MS mjn 



100 ps min 



Program inhibit 









10 ms min 







3. Software data protection 

To prevent unintentional programming caused by 
noise generated by external circuits, This device 
has the software data protection function. In 
software data protection mode, 3 bytes of data 
must be input before write data as follows. And 
these bytes can switch the non-protection mode to 
the protection mode. 



Address 


Data 


5555 


AA 




i 


kkkk or2AAA 


55 




I 


5555 


AO 


i . 


i 


Write address 


Write data } Normal data input 
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Software data protection mode can be canceled by 
inputting the following 6 bytes. After that, this 
device turns to the non-protection mode and can 
write data normally. But when the data is input in 
the canceling cycle, the data cannot be written. 



Address 


Data 


5555 

i 


AA 

i 


AAAA or 2AAA 

i 


55 

i 


5555 

i 


80 

i 


5555 
i 


AA 

i 


AAAA or 2AAA 

i 


55 

i 


5555 


20 



The software data protection is not enabled at the 
shipment. 
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Package Dimensions 
HN58C256AP Series (DP-28) 



Unit : mm 



35.6 



28 



36.5 Max 

nnnnnnnn 



15 

n n 



) 



UUUUUUUbJUUU 



1.2 



14 



1.9 Max 



2.54 ± 0.25 



55 S 

.0.48 ±0.10 d cvi 





15.24 



0.<iO-0.05 



0°-15° 



HN58C256AFP Series (FP-28D) 



Unit : mm 



28 



18.3 



18.75 Max 



IM 



o 



15 



lUUUUUUUUUUUUUUu 



0.895 



1.27 ±0.10 



,0.40-0.05 "I 




o o 
+ I 



11.8 ±0.3 



10^ 



1.0 
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Package Dimensions (cont) 




HN58C256AT Series (TFP.28DB) 


Unit : mm 



8.0 



" 8.1 Max" 

fioofioofififionono 


8 


o 


11.8 


>uuuuuyuui 


uoyu 7 


0.55] 



0.20 Ig.g^ 



1.0 



n 0.10 




5° Max 



HN58C257AT Series (TFP-32DA) 



Unit : mm 



32 



8.2 Max 

finooofifi(io(i(ioooon 


17 





12.4 



0.20 ± 0.1 Q 



0.50 



00.08 








1 

i 


c 


1 0.5 ±0.1^ 




> 


0.08 1 


00 

T— 

d 

14.0 ±0.2 





0-5* 
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HN58V256A / HN58V257A Series 

32,768-word x 8-bit Electrically Erasable and 
Programmable CMOS ROM 



HITACHI 



Preliminary 
Rev. 0.1 
August 7, 1995 



The Hitachi HN58V256A and HN58V257A are 
electrically erasable and programmable EEPROMs 
organized as 32,768-word x 8-bit and employing 
advanced MNOS memory technology and CMOS 
process and circuitry technology. They also have a 
64-byte page programming function to make their 
write operations faster. 



Features 

• Single 2.7 to 5.5 V supply 

• On-chip latches: address, data, CE, OE, WE 

• Automatic byte write: 10 ms max 

• Automatic page write (64 bytes): 10 ms max 

• Fast access time: 120 ns max 

• Low power dissipation: 20 mW/MHz, (typ) 

(active) 

1 10 fiW (max) (standby) 

• Ready/Busy (♦)*! 

• Data polling and Toggle bit 

• Data protection circuit on power on/off 

• Conforms to JEDEC byte- wide standard 

• Reliable CMOS with MNOS cell technology 

• lO^erase/write cycles (in page mode) 

• 10 years data retention 

• Software data protection 

• Write protection by RES pin ( ♦ )*1 

Notes: 1 . All through this datasheet, the mark (♦) 
indicates the function supported by only 
the HN58V257A series (32 pin package). 



Notes: This document contains information on a new product. Specifications and information contained herein are 
subject to change without notice. 
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drdering Information 










Type No. 


Compatible 
Type No.*^ 


Operating 
Voltage 


Temperature Access 
Range Time 


Package 


HN68V256AFP-12 
HN58V256AFP-15 




2.7 to 5.5V 


to 70*C 


120 ns 
150 ns 


400 mil 28-pin 
plastic SOP 
(FP-28D) 


HN58V256AT-12 
HN58V256AT-15 




2.7 to 5.5 V 


to 70*C 


120 ns 
150 ns 


28-pin 

plasticTSOP 
(TFP-28DB) 


HN58V257AT-12 
HN58V257AT-15 


HN58V257T-35 


2.7 to 5.5 V 


Oto 70'C 


120 ns 
150 ns 


8 X 14 mm 32-pin 
plastic TSOP 
(TFP-32DA) 



Notes: 1 . This type No. can be replaced by the corresponding A-version. (ex. HN58C256P to 
HN58V256AP) 



Pin Arrangement 



HN58V256AFP Series 



A14 C 1 
A12 (Z2 
A7 da 
A6 C4 
A5EI5 
A4 Ce 
A3CI7 
A2 tl8 
A1 (19 
AO ClO 
l/OOCll 
1/01 C 12 
1/02 C 13 
VssC 14 



28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 



(Top View) 



□ Vcc 

□ WE 

□ A13 

□ A8 

□ A9 

□An 

□ OE 

□ A10 

□ CE 

□ 1/07 

□ 1/06 

□ 1/05 

□ 1/04 

□ I/03 



A2CZ15 

Aicnie 

AOdU 

i/oocz:i8 

1/01 en 19 

1/02 c: 20 

VssC=21 

1/03 cz: 22 

|/04CZ:23 
1/051=24 

1/06 c: 25 

1/02 C= 26 
CEG=27 
A10Ci:28 



A2CI17 
AlCZIlS 
A0CZ:i9 
NCC=:20 

i/ooci:2i 
i/oicz:22 

U02CZ23 
VssCi:24 
|/03C=:25 
1/04 C= 26 
|/05Ci:27 
1/06 [=28 
1/07 cz: 29 
lilQ 11=30 

CEcziai 

A10C=:32 



► HN58V256AT Series 




(Top View) 
► HN58V257AT Series 




(Top View) 
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Pin Description 




Pin name 


Function 


AO to A14 


Address inputs 


l/OO to 1/07 


Data input/output 


DE 


Output enable 


UE 


Chip enable 


WE 


Write enable 


Vcc 


Power (+2.7 to 5.5 V) 


Vss 


Ground 


RDY/Busy(4) 


Ready busy 


HE5(4) 


Reset 


NC 


No connection 



Block Diagram 



Vcc O 
Vss O 



(♦)FfE5 

DE O 



CE O 
WE O 
(♦)nE5 
AO O 



A5 O 



A6 O 

I 

A14 O 



High Voltage Generator 



X — I 



Control Logic and Timing 



Address 
Buffer and 
Latch 



Y Decoder 



I 



X Decoder 



l/OO — I/07 RDY/Busy(4) 

o 



I/O Buffer 
and 

Input Latch 



Y Gating 



I 



Memory Array 



Data Latch 
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Mode Selection 



Pin Mode 


CE 


OE 


WE 


RES(4) 


RDY/Bi5y(4) 


I/O 


Read 


V,L 


V,L 


V|H 




High-Z 


Dout 


Standby 


V|H 


X'2 


X 


X 


High-Z 


High-Z 


Write 


V,L 


VlH 


VlL 


Vh 


High-Z to Vql 


Din 


Deselect 


V|L 


V,H 


V,H 


Vh 


High-Z 


High-Z 


Write Inhibit 


X 


X 


V,H 


X 








X 


ViL 


X 


X 






Data Polling 


V|L 


Viu 


V|H 


Vh 


Vol 


Data out (I/07) 


Progrann reset 


X 


X 


X 


V|L 


High-Z 


High-Z 



Note: 1 . Refer to the recommended DC operating condition. 



2. X : Don't care 
Absolute Maximum Ratings 



Parameter 


Symbol 


Value 




Unit 


Supply voltage 


Vcc 




-0.6 to +7.0 




V 


Input voltage *^ 


Vin 




-0.5*2 to +7.0 




V 


Operating temperature range *^ 


Topr 




to +70 




•c 


Storage temperature range 


Tstg 




-55 to +125 






Notes: 1 . With respect to Vss- 

2. Vin min : -3.0 V for pulse width ^ 50 ns. 

3. including electrical characteristics and data retention. 








Recommended DC Operating Conditions 










Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply voltage 


Vcc 


2.7 


3.0 


5.5 


V 


Input voltage 


ViL 


-0.3*1 




0.6 


V 




V,H 


2.4-2 




Vcc + 0.3*3 


V 




Vh(0 


Vcc -0.5 




Vcc + 1.0 


V 


Operating temperature 


Topr 







70 


•0 



Notes: 1 . V|l min: -1 .0 V for pulse width ^ 50 ns. 



2. V|H min for Vcc = 3.6 to 5.5 V is 3.0 V. 

3. V|H max: Vcc + 1 .0 V for pulse width ^ 50 ns. 
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DC Characteristics (Ta = to + Vcc 


= 2.7 to 5.5 V) 




Parameter 


Symbol 


Min 


Typ 


Max Unit 


Test conditions 


Input leakage current 


Ili 










Vcc = 5.5 V Vin = 5.5 V 


Output leakage current 


Ilo 


— 


— 


2 


ma 


Vcc = 5.5 V, Vout = 5.5/0.4 V 


Vcc current (standby) 


bci 






20 


pA 


UE = Vcc 




'CC2 


— 


— 


1 


mA 


7^ — \/.. . 
Ob = V|H 


Vcc current (active) 


ICC3 


— 


— 


8 


mA 


lout=OmA, Duty= 100%, 
uycie = 1 ps at Vcc = »3.o v 






— 


— 


12 


mA 


lout = mA, Duty =100%, 
Cycle =1 ps at Vcc = 5.5 V 










20 


mA 


lout = mA, Duty = 1 00%, 
Cycle = 1 20 ns at Vcc = 3.6 V 










30 


mA 


lout = mA, Duty = 100%, 
Cycle = 120 ns at Vcc = 5.5 V 


OutDut low voitaoe 


Vol 






0.4 


V 


loL = 2.1 mA 


Output high voltage 


VOH 


Vcc X 0.8 






V 


loH = -400 pA 


Note: 1 . Ili on HES : 


100 pA max (♦) 










Capacitance (Ta = 


25^C,f=lMHz) 










Parameter 


Symbol 


Min 




Typ 


Max 


Unit Test condition 


Input capacitance 


Cin*i 








6 


pF Vin = V 


Output capacitance 


Cout'i 








12 


pF Vout = V 



Note: 1 . Thi3 parameter is periodically sampled and not 100% tested. 
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AC Characteristics (Ta = to + 70'C, Vcc = 2.7 to 5.5 V) 
Test Conditions 

• Input pulse levels : OV to 3.0 V 

O V to Vcc (RES pin) 

• Input rise and fall time : <20 ns 

• Input timing reference levels : 0.8, 1.8 V 

• Output load: ITTL Gate +100 pF 

• Output reference levels: 1.5 V, 1.5 V 

Read Cycle 

HN58V2S6A, 257A 







-12 




-15 








Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Test conditions 


Address to output delay 


tACC 




120 




150 


ns 


CE = DE = V|L.WE = V|H 


to output delay 


tCE 




120 




150 


ns 


UE = V,L.WE=V,H 


OE to output delay 


tOE 


10 


60 


10 


60 


ns 


CE = V|L.WE= V|H 


Address to output hold 


tOH 












ns 


CE=:DE=:V|L.WE=V|H 


DE (UE) high to output f loat*^ 


tOF 





40 





40 


ns 


UE = V,L.WE = V,H 


HE5 low to output floan(4) 


toFR 





350 





350 


ns 


CE = DE = V|L,WE=:V|H 


HES to output delay(^) 


tRR 





600 





600 


ns 


(CE = DE=V|L. WE = V|H 



Note: 1 . toF and tppp are defined as the time at which the outputs achieve the open circuit conditions and 
are no longer driven. 
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Read Timing Waveform 



Address 



WE 



Data Out 



High 



X 



tACC 



tcE 



Joe. 



f 



tOH 



tDF 



Data Out Valid 



iTl 
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Write Cycle 

Test 



Parameter 


Symbol 




Typ 


Max 


Unit conditions 


Address setup time 


tAS 





— 


— 


ns 


Address hold time 


tAH 


50 






ns 


UE to wrKe setup time (WE controlled) 


tcs 





— 


— ~ 


ns 


hold time (WE controlled) 


tCH 







— 


ns 


WE to write setup time (UE controlled) 


tws 









ns 


WE hold time (CE controlled) 


tWH 





— - 


— 


ns 


DE to write setup time 


tOES 





— 


— 


ns 


0E hold time 


tOEH 





— 


— 


ns 


Data setup time 


tos 


50 


— 


— 


ns 


Data hold time 







— 


— 


ns 


WE pulse width (WE controlled) 


twp 


200 


— 


— 


ns 


UE pulse width (UE controlled) 


tew 


200 


— 


— 


ns 


Data latch time 


tOL 


100 


— 


— 


ns 


Byte load cycle 


tBLC 


0.3 




30 


MS 


Byte load window 


tBL 


100 






ps 


Write cycle time 


two 






10-2 


ms 


Time to device busy 


toB 


120 






ns 


Write start time 


tow 


0*3 






ns 


Reset protect time (♦ ) 


tRP 


100 






MS 


Reset high time (♦) 


tRES 


1 






MS 



Note: 1 . Use this device in longer cycle than this value. 

2. two nnust be longer than this value unless polling techniques or RDY/Busy (♦ ) are used. This 
device automatically completes the internal write operation within this value. 

3. Next read or write operation can be initiated after tpw polling techniques or RDY/Buiy (♦) are 
used. 
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Byte Write Timing Waveform(l) (WE Controlled) 



Address / 



WE 



Din 



tAS 



tcs 



tpES 



RDY/Busy 
(♦) 



High-Z 



3 



tRP 



tAH 



tCH 



tWP 



IDS 



tBL 



High-Z 
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Byte Write Timing Waveform(2) (CE Conuolied) 



Address 



CE 



WE 



tAS 



m 



Din 



RDY/Busy 
(♦) 



High-Z 



tRES 



f 



tRP 



tew 



' cc 



A' 



^DS 





7 



iDB 



tow 



High-Z 
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Page Write Timing Waveforin(l) (WE Conlrolled) 



Address 
A01 



WE 



Din 



1 Ji^ 



tcs. 



tOES 



tos 



RDY/Busy High-Z 
(♦) 



RES"(4) 



vcc 



tRP 



tCH 




two 





toEH 




tOH 




tow 



High-Z 



Note: 1 . A6 through A14 are page address and these address are latched at the first falling edge of WE 
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Page Write Timing VVaveforni(2) (CE Controlled) 



Address 
AOt 



. i tAH, 





WE 



DE 



Din 



twsl I twH ^ ^ 



toES 



tos 



RDY/Busy 
(♦) 



HE5(4) 



High-Z 



tpp 



toEH 



tOH 





7 



tpw 
High-Z 



Note: 1 . A6 through A1 4 are page address and these address are latched at the first falling edge of UE 
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Toggle bit 

This device provide anoUier function to determine 
the internal programming cycle. If the EEPROM is 
set to read mode during the internal progranmiing 
cycle, 1/06 will charge from "1" to "0" (toggling) 
for each read. When the internal programming 
cycle is finished, toggling of 1/06 will stop and the 
device can be accessible for next read or program. 



Toggle bit Wavefome 



Next mode 



Address 



CE 



WE 



.1 Sir 



C5E 



lOEH 



A 





2 

Dout 



»OES 



r 



Notes: 1. 1/06 biginning state is T. 

2. 1/07 ending state will vary. 

3. See AC read characteristics. 
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Data Protection Timing Waveforni(l) (in proleciion mode) 



Vcc 



WE 



tBLC 



twc 



Address 
Data 



5555 2AAA 
AA 55 



5555 Write Address 
AO Write Data 



Software Data Protection Timing Waveforni(2) (in non-protection mode) 



Vcc 



CE 



WE 



Address 
Data 



5555 2AAA 5555 5555 2AAA 5555 
AA 55 80 AA 55 20 



twc Normal active 
mode 



v 



4 
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Functional Description 
Automatic Page Write 

Page-mode write feature allows 1 to 64 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional 1 to 63 bytes can be written in tlie same 
manner. Each additional byte load cycle must be 
started within 30 |is from the preceding falling 
edge of We or CE. When CE or WE is kept high 
for 100 us after data input, the EEPROM enters 
write mode automatically and tlie input data are 
written into the EEPROM. 

Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte 
of data to be loaded outputs from 1/07 to indicate 
that tlie EEPROM is performing a write operation. 

RDY^u^ Signal (♦) 

RDY/Busy signal also allows status of the 
EEPROM to be detennined. The RDY/Busy signal 
has high impedance except in write cycle and is 
lowered to Vol after the first write signal. At the 
end of a write cycle, die RDY/Busy signal changes 
state to high impedance. 

KiS Signal (♦) 

When RES is low, the EEPROM cannot be read or 
programmed. Therefore, data can be protected by 
keeping RES low when Vcc is switched. RES 
should be high during read and programming 
because it doesnU provide a latch function. 



Vcc 







R«a 


dinh 


ibil 


/ 




\ 









Program MvtM 



Program irivbil 



WE, CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 
Time 

The endurance is 10^ cycles in case of die page 
programming and 10"* cycles in case of the byte 
programming (1% cumulative failure rate). The 
data retention time is more than 10 years when a 
device is page-programmed less than 10"* cycles. 

Data Protection 

1. Data Protection against Noise on Control Pins 
(CE, DE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and turn die EEPROM to 
programming mode by mistake. 

To prevent this phenomenon, tliis device has a 
noise cancellation function that cuts noise if its 
widdi is 20 ns or less in progranuning mode. 

Be careful not to allow noise of a widdi of more 
than 20 ns on the control pins. 
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2. Data protection at Vcc on/off 



3. Software data protection 



When Vcc is turned on or off, noise on tlie control 
pins generated by external circuits (CPU, etc) may 
act as a trigger and turn the EEPROM to program 
mode by mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 



CPU 



r 



RESET 

*Unprogrammable 



'Unprogrammable 



*The EEPROM shoud be kept in unprogrammable 
state during Vqq on/off by using CPU RESET signal. 



To prevent unintentional programming caused by 
noise generated by external circuits. This device 
has the software data protection function. In 
software data protection mode, 3 bytes of data 
must be input before write data as follows. And 
these bytes can switch the non-protection mode to 
the protecdon mode. 



Address 


Data 


5555 


AA 


i 


i 


AAAA or 2AAA 


55 


i 


i 


5555 


AO 


i 


i 


Write address 


Write data ) Normal data input 



(l)Protection by CE, DE, WE 

To realize the unprogrammable state, the input 
level of control pins must be held as shown in the 
table below. 



UE 


Vcc 


X 


X 




X 


Vss 


X 


WE 


X 


X 


Vcc 



x: Don't care. 

Vcc* Pull-up to Vcc '®vel. 

Vss: Pull-down to Vss 'evel. 



(2) Protection by RES (♦) 

The unprogrammable state can be realized by tliat 
the CPU's reset signal inputs directly to the 
EEPROM's RES pin. RE5 should be kept Vss 
level during Vcc on/off. 

The EEPROM breaks off prograimning operadon 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after tlie last data input. 



Software data protecdon mode can be cancelled by 
inputting die following 6 bytes. After Uiat, this 
device turns to the non-protection mode and can 
write data normally. But when die data is input in 
die cancelling cycle, die data cannot be written. 



Address 


Data 


5555 


AA 


I 


i 


AAAA or 2AAA 


55 


I 


i 


5555 


80 


i 


i 


5555 


AA 


i 


i 


AAAA or 2AAA 


55 


i 


i 


5555 


20 



The software data protection is not enabled at die 
shipmcnt.Package Dimensions 
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Package Dimensions 




HN58V256AFP Series (FP.28D) 


Unit : mm 



28 



18.75 Max 




nnnnnnnnnnnnnn 


15 








00 


o 





lUUUUUUUUUUUUUUu 



0.895 



1.27 ±0.10 



o.4o:§:i? 




s 

do 
♦ I 



11.8 ±0.3 



10' 



1.0 



HN58V256AT Series (TFP.28DB) 



Unit : mm 



8.0 




8.1 Max 

nnnnnnnnnnnnnn 


8 




11.8 




o 







21 



n OA ••'0.07 
0.20 -O.02 






0.55 








H 


^1.0 ®| 




O 0.10 



d 



I 0.5 ±0.1 
o 

CM 

d 

13.4 ±0.3 



-4 



5' Max 
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Package Dimensions (cont) 
HN58V257AT Series (TFP-32DA) 



Unit : mm 



8.0 




8.2 Max 

nnnnnnnnnnnnnnnn 


17 


12.4 




o 







32 



0.20 ± 0.1 Q 



he 



0.50 



0.08 @| 



X 
(0 

2 



0.45 Max o 
' d 
+1 
1^ 



L-O 0.10 



3^ 



0.5 ± 0.1 



14.0 ±0.2 



"=|^0-i 
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HN58C1001 Series 

13 1,072- word x 8-bit Electrically Erasable and 
Programmable CMOS ROM 



■■■ May 23, 1995 



The Hitachi HN58C1001 is an electrically erasable 
and programmable EEPROM organized as 
131,072-word x 8-bit. It realizes high speed, low 
power consumption, and a high level of reliability, 
employing advanced MNOS memory technology 
and CMOS process and circuitry technology. It 
also has a 128-byte page programming function to 
make its erase and write operations faster. 

Features 

• Single 5 V supply 

• On-chip latches: address, data, CE, OE, WE 

• Automatic byte write: 10 ms max 

• Automatic page write (128 bytes): 10 ms max 

• Fast access time: 150 ns max 

• Low power dissipation: 20 mW/MHz, typ 

(active) 

110 |iW max (standby) 

• Data polling and RDY/Busy 

• Data protection circuit on power on/off 

• Conforms to JEDEC byte- wide standard 

• Reliable CMOS with MNOS cell technology 

• lO'^erase/write cycles (in page mode) 

• 10 years data retention 

• Software data protection 

• Write protection by RES pin 



Ordering Information 
Access 

Type no. time Package 

HN58C1001P-15 150 ns 600 mil 32-pin 
plastic DIP(DP-32) 

HN58C1001FP-15 150 ns 525 mil 32-pin 
plastic SOP (FP-32D) 

HN58C1001T-15 150 ns 8x14 mm 32-pin 
plastic TSOP 
(TFP-32DA) 
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Pin Arrangement 



•HN58C1001P/FP Series 



RDY/Busy 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 
l/OO 
1/01 
1/02 
Vss 



A3l=17 



A2I 

A1 

A0g20 
l/OO C= 21 
1/01 [=22 
1/021=23 



VssC 



1/03 = 25 



1/04 C 
1/05 [ 
1/06 [ 



1/07 = 29 



A10 =31 



OEC 



24 



26 
27 
28 



30 



32 



[=1 

□ 2 
CIS 

□ 4 

□ 5 

ce 

□ 7 
[IB 
IZ9 
CIO 
CII 

□ 12 

□ 13 

□ 14 

□ 15 

□ 16 



23 
22 
21 
20 
19 
18 
17 



32 □Vcc 
31 □ AIS 
30 □RES 
29 □WE 
28 □AIB 
27 □AB 
26 □A9 
25 □AIJ 
24 □OE 

□ A10 

□ OE 

□ 1/07 

□ 1/06 

□ 1/05 

□ 1/04 

□ 1/03 



(Top View) 



• HN58C1 001 T Series 



(Top View) 



16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 



o ? 



1 A4 
1 A5 
1 A6 
1A7 
1 A12 
I A14 

1A16 _ 
] RDY/Busy 
iVcc 
] A15 
IBES 
IIZIWE 
] A13 
1A8 
] A9 
] A11 



Pin Description 



Pin name 


Function 


Pin name 


Function 


A0-A16 


Address inputs 


We 


Write enable 


I/O0-I/O7 


Data input/output 


Vcc 


Power (+5 V) 


OE 


Output enable 


Vss 


Ground 


CE 


Chip enable 


RDY/Busy 


Ready busy 






RES 


Reset 
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Block Diagram 



Vcc O 
Vss O 



RES 



OE O 



CE O 
WE O 

RES O- 



AO O 



A6 O 



A7 O- 

I 

A16 O 



High Voltage Generator 



Control Logic and Timing 



Address 
Buffer and 
Latch 



Y Decoder 



I 



X Decoder 



l/OO — 1/07 RDY/Busy 

o 



1 



I/O Buffer 
and 

Input Latch 



Y Gating 



I 



Memory Array 



I 



Data Latch 



Mode Selection 



Pin Mode 


CE 


OE 


WE 


RES 


RDY/Busy 


I/O 


Read 


V|L 




V|H 


Vh 


High-Z 


Dout 


Standby 


V|H 


X 


X 


X 


High-Z 


High-Z 


Write 


V|L 


V|H 


V|L 


Vh 


High-Z to Vql 


Din 


Deselect 


ViL 


V|H 


VlH 


Vh 


High-Z 


High-Z 


Write Inhibit 


X 


X 


V|H 


X 








X 


V|L 


X 


X 






Data Polling 


V|L 


V|L 


VlH 


Vh 


Vol 


Data Out (I/07) 


Program Reset 


X 


X 


X 


V|L 


High-Z 


High-Z 



Note: 1 . X : Don't care 
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Absolute Maximum Ratings 








Parameter 


Symbol 


Value 


Unit 


Supply voltage 


Vcc 


-0.6 to +7.0 


V 


Input voltage 


Vin 


-0.5*2 to +7.0 


V 


Operating temperature range *^ 


Topr 


to +70 


°c 


Storage temperature range 


Tstg 


-55 to +125 





Notes: 1 . With respect to Vss 

2. Vin min : -3.0 V for pulse width < 50 ns 

3. Including electrical characteristics and data retention. 



Recommended DC Operating Conditions 



Parameter 




Symbol 




Min 


Typ 


Max 


Unit 


Supply voltage 




Vcc 




4.5 


5.0 


5.5 


V 


Input voltage 




V|L 




-0.3 




0.8 


V 






V|H 




2.2 




Vcc + 0.3 


V 






Vh 




Vcc-0.5 




Vcc +1.0 


V 


Operating temperature 




Topr 









70 


°c 


DC Characteristics (Ta= 


Oto +70°C,Vcc 


= 5 V ± 10 % ) 






Parameter 


Symbol Min 


Typ 


Max 


Unit 


Test conditions 




Input leakage current 


Ili 






2*1 


ma 


Vcc = 5.5 V, Vin = 


5.5 V 


Output leakage current 


Ilo 






2 


ma 


Vcc = 5.5 V, Vout 


= 5.5/0.4 V 


Vcc current (standby) 


•cci 






20 


ma 


CE = Vcc 






ICC2 






1 


mA 


CE = V,H 




Vcc current (active) 


ICC3 






15 


mA 


lout = mA, Duty = 100%, 
Cycle = 1 MS at Vcc = 5.5 V 










50 


mA 


lout = mA, Duty = 100%, 
Cycle = 1 50 ns at Vcc = 5.5 V 


Input low voltage 


V|L 


-0.3*2 




0.8 


V 






Input high voltage 


V|H 


2.2 




Vcc + 0.3 


V 








Vh 


Vcc-0.5 




Vcc +1.0 


V 






Output low voltage 


Vol 






0.4 


V 


loL = 2.1 mA 




Output high voltage 


VOH 


2.4 






V 


Iqh = -400 \iA 





Note: 1 . Ili on RES : 100 piA max 



2. V|L min : -1 .0 V for pulse width < 50 ns 
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Capacitance (Ta = 


25°C,f= 1 


MHz) 










Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Test condition 


Input capacitance*"" 


Cin 






6 


pF 


Vin = V 


Output capacitance*"" 


Cout 






12 


pF 


Vout = V 



Note: 1 . This parameter is periodically sampled and not 1 00% tested. 



AC Characteristics (Ta = to +70°C, Vcc = 5 V ± 10%) 
Test Conditions 

• Input pulse levels : 0.4 V to 2.4 V 

OV to Vcc (RES pin) 

• Input rise and fall time : < 20 ns 

• Output load: ITTL Gate +100 pF 

• Reference levels for measuring timing : 0.8 V, 2.0 V 

Read Cycle 



Parameter 


Symbol 


Min 


Max 


Unit 


Test conditions 




Address to output delay 


tACC 




150 


ns 


CE = OE = V|l,WE 


= V,H 


CE to output delay 


tCE 




150 


ns 


OE = V|L, WE = V|H 




OE to output delay 


tOE 


10 


75 


ns 


CE = V|L, WE = V|h 




Address to output hold 


tOH 







ns 


CE = OE = V|L, WE 


= V,H 


OE (CE) high to output float*"" 


tDF 





50 


ns 


CE = V|L, WE = V|H 




RES low to output float*"" 


tpFR 





350 


ns 


CE = OE = V|L. WE: 


= V,H 


RES to output delay 







450 


ns 


CE = OE=V|L, WE = 


= V,H 



Note: 1 . toF and tpFR are defined as the time at which the outputs achieve the open circuit conditions 
and are no longer driven. 
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Read Timing Waveform 



Address 



CE 



X 



X 



tACC 



OE 



WE 



tCE 



tOE 



High 



Data Out 



RES 



f 



tOH 



tDF 



Data Out Valid 



IDFR 
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Write Cycle 

Test 



Parameter 


Symbol 


Min*i 


Typ 


Max 


Unit conditions 


Address setup time 


tAS 





— 


— 


ns 


Address hold time 


tAH 


150 


— 


— 


ns 


CE to write setup time (WE controlled) 


tcs 





— 


— 


ns 


CE hold time (WE controlled) 


tCH 





— 


— 


ns 


We to write setup time (CE controlled) 


tws 





— 


— 


ns 


We hold time (CE controlled) 


tWH 





— 


— 


ns 


OE to write setup time 


tOES 





— 


— 


ns 


OE hold time 


tOEH 





— 


— 


ns 


Data setup time 


tos 


100 


— 


— 


ns 


Data hold time 




10 


— 


— 


ns 


We pulse width (WE controlled) 


twp 


250 


— 


— 


ns 


CE pulse width (CE controlled) 


tew 


250 


— 


— 


ns 


Data latch time 


tDL 


300 


— 


— 


ns 


Byte load cycle 


tBLC 


0.55 


— 


30 


MS 


Byte load window 


tBL 


100 






MS 


Write cycle time 


twc 






10*2 


ms 


Time to device busy 




120 






ns 


Write start time 


tow 


150*3 






ns 


Reset protect time 


tRP 


100 






MS 


Reset low time 




1 






MS 



Note: 1 . Use this device in longer cycle than this value. 



2. two iT^ust be longer than this value unless polling techniques or RDY/Busy are used. This device 
automatically completes the internal write operation within this value. 

3. Next read or write operation can be initiated after tpw polling techniques or RDY/Busy are 
used. 
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Page Write Timing Waveform (1) (WE Controlled) 



Address 
AOl 



WE 



CE 



OE 



Din 



RDY/Busy 



RES 



^CC 



tcs. 



tOES 



tos. 



High-Z 



tpp 




.tCH 



tBL, 



tOEH 



tOH 



toe 



r 



tRES 




twc 








tow 



High-Z 



Note: 1 . A7 to A16 are page addresses and must be same within the page write operation. 
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Page Write Timing Waveform (2) (CE Controlled) 



Address 
A01 



CE 



WE 



OE 



Din 



tws. 



tOES 



t.-L 'ah. 



tAsW 




tos. 



RDY/Busy 



RES 



High-Z 



Vcc _J 



tRP 



.tWH 



m /y\„ /x\ 



tBL 



tOEH 



toH 



tRES 



-r 




twc 








tow 



High-Z 



Note: 1 . A7 to A16 are page addresses and must be same within the page write operation. 
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Data Polling Timing Waveform 



Address An 



CE 



WE 



OE 



I/07 



( ^Din 



tCE 



tOEH 



tOE 



^out x )- 



tOES 



tow 



twc 



Toggle bit 

This device provide another function to determine 
the internal programming cycle. If EEPROM set to 
read mode during the internal programming cycle, 

Toggle Bit Waveform 



1/06 will charge from " 1 " to "0" (toggling) for each 
read. When the internal programming cycle is 
finished, toggling of 1/06 will stop and the device 
can be accessible for next read or program. 



Next mode 



CE 



WE 



OE 



1/06 



tcE 



V 



tOEH 



tOE 



*1 

Dout 




tOES 



tDW 



Note: 1 . 1/06 biginning srate is "1 
2. 1/06 ending state will very. 
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Software Data Protection Timing Waveform (1) (in protection mode) 



Vcc 
CE 
WE 

Address 
Data 



tBLC 



twc 



5555 AAAAor 5555 Write Address 
2AAA 

AA 55 AO Write Data 



Software Data Protection Timing Waveform (2) (in non-protection mode) 



Vcc 
CE 

WE 

Address 
Data 





5555 AAAA or 5555 5555 AAAA or 5555 

2AAA 2AAA 
AA 55 80 AA 55 20 



4 





mode 










'- 


— 
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Functional Description 
Automatic Page Write 

Page-mode write feature allows 1 to 128 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional 1 to 128 bytes can be written in the 
same manner. Each additional byte load cycle must 
be started within 30 fxs from the preceding falling 
edge of WE or CE. When CE or WE is kept high 
for 100 |is after data input, the EEPROM enters 
write mode automatically and the input data are 
written into the EEPROM. 



Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte of 
data to be loaded outputs from 1/07 to indicate that 
the EEPROM is performing a write operartion. 



RDY/Busy Signal 



RDY/Busy signal also allows status of the 
EEPROM to be determined. The RDY/Busy signal 
has high impedance except in write cycle and is 
lowered to Vql after the first write signal. At the 
end of a write cycle, the RDY/Busy signal changes 
state to high impedance. 



RES Signal 

When RES is low, the EEPROM cannot be read or 
programmed. Therefore, data can be protected by 
keeping RES low when Vcc is switched. RES 
should be high during read and programming 
because it dosen't provide a latch function. 



Vcc 



Read inhibit Read inhibit 



v 



Program inhibit 



Program inhibit 



WE , CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 
Time 

The endurance is 10^ cycles in case of the page 
programming and 10^ cycles in case of the byte 
programming (1% cumulative failure rate). The 
data retention time is niore than 10 years when a 
device is page-programmed less than 10^ cycles. 

Data Protection 

1 . Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. 
To prevent this phenomenon, the this device has a 
noise cancelation function that cuts noise if its 
width is 20 ns or less in programming mode. 
Be careful not to allow noise of a width of more 
than 20 ns on the control pins. 
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2. Data protection at Vcc on/off 

When Vcc is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in 
unprogrammable state by using a CPU reset signal 
to RES pin. RES pin should be kept at Vss level 
when Vcc is turned on or off. 
The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the last data input. 



Software data protection mode can be canceled by 
inputting the following 6 bytes. After that, this 
device turns to the non-protection mode and can 
write data normally. But when the data is input in 
the canceling cycle, the data cannot be written. 



Address 


Data 


5555 


AA 


i 


i 


AAAA or 2AAA 


55 


i 


i 


5555 


80 


i 


i 


5555 


AA 


i 


i 


AAAA or 2AAA 


55 


i 


i 


5555 


20 



Vcc 



WE 
orCE 





Progr 


m inliibit 








1 ps min 


100 ps min 







Pr 


ogram i 


ihibit 




10 ms min 









The software data protection is not enabled at the 
shipment. 



3. Software data protection 

To prevent unintentional programming caused by 
noise generated by external circuits. This device 
has the software data protection function. In 
software data protection mode, 3 bytes of data 
must be input before write data as follows. And 
these bytes can switch the non-protection mode to 
the protection mode. 



Address 


Data 


5555 


AA 


i 


i 


AAAA or 2AAA 


55 


i 


i 


5555 


AO 


i 


i 


Write address 


Write data } Normal data input 
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Package Dimensions 




HN58C1001P Series (DP-32) 


Unit : mm 



41.9 



32 



42.5 Max 



17 



nnnnrinnn 



uuuuuuuuuuuuuuuu 



1.2 



16 



2.3 Max 



2.54 ± 0.25 



0.48 ±0.10 



in lo 
d cj 




15.24 




0.25!S.05 



0°-15° 



HN58C1001FP Series (FP-32D) 



Unit : mm 



32 



20.45 



20.95 Max 

nnnnnnnnnnnnnnnn 



o 



17 



1 UUUUUUUUUUUUUUUU ii" 
1.0 Max 



1.27 



o.4o!g:ig. 



0.10 



0.15 m 



CON. 

T- O 

do 
+ I 
CM 
CM 

d 




14.14 ±0.30 



1.42 . 



^0- 



0.8 
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Package Dimensions (cont) 
HN58C1001T Series (TFP.32DA) 



Unit : mm 



32 



8.0 



8.2 Max 




nmfiofinnnnnfififion 


17 








c\i 






o 





0.20 ±0.10 



M6 



0.50 



]0| 0.08 |(M) 




0.45 Max o 
d 

■H 
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131,072-word x 8-bit Electrically Erasable and 
Programmable CMOS ROM 



HITACHI 



Rev. 5.0 
May 23, 1995 



The Hitachi HN58V1001 is an electrically erasable 
and programmable EEPROM organized as 
13 1,072- word x 8-bit. It realizes high speed, low 
power consumption, and a high level of reliability, 
employing advanced MNOS memory technology 
and CMOS process and circuitry technology. It 
also has a 128-byte page programming function to 
make its erase and write operations faster. 

Features 

• Single 3 V supply 

• On-chip latches: address, data, CE, OE, WE 

• Automatic byte write: 15 ms max 

• Automatic page write (128 bytes): 15 ms max 

• Fast access time: 250 ns max 

• Low power dissipation: 20 mW/MHz, typ 

(active) 

110 |jW max (standby) 

• Data polling and RDY/Busy 

• Data protection circuit on power on/off 

• Conforms to JEDEC byte- wide standard 

• Reliable CMOS with MNOS cell technology 

• lO^erase/write cycles (in page mode) 

• 10 years data retention 

• Software data protection 

• Write protection by RES pin 



Ordering Information 



Type no. 


Access 
time 


Package 


HN58V1001P-25 


250 ns 


600 mil 32-pin 
plastic DIP(DP-32) 


HN58V1001FP-25 


250 ns 


525 mil 32-pin 
plastic SOP (FP-32D) 


HN58V1001T-25 


250 ns 


8x 14 mm 32-pin 
plastic TSOP 
(TFP-32DA) 
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Pin Arrangement 



►HN58V1001P/FP Series 




□ RES 

□ WE 

□ A13 

□ A8 

□ A9 

□ ATI 

□ OE 

□ A10 

□ CE 

□ 1/07 

□ 1/06 

□ I/05 

□ 1/04 

□ 1/03 



(Top View) 



-17 
:i8 
:19 



ASH 

A2[: 

AlC 

A0l=l20 
1/001=121 
1/01 1=22 
1/02 i= 23 
Vssl=24 
1/03 [=25 



1/04 C 



126 



|/05C=27 



1/06 C 

i/ozc 



128 
129 



CECZ30 



A10 ( 



131 



OEI=32 



• HN58V1 001 T Series 



16 1 
15 : 
14: 
13 : 
12 : 
11 : 
10 : 
9: 
8: 
7: 
6: 
5: 



]A4 

]A5 

]A6 

]A7 

]A12 

]A14 

]A16 

] RDY/Busy 

]Vcc 

] A15 

]RES 

3 WE 

]A13 

3A8 

DA9 

]A11 



(Top View) 



Pin Description 



Pin name 


Function 


Pin name 


Function 


A0-A16 


Address inputs 


We 


Write enable 


I/O0-I/O7 


Data Input/output 


Vcc 


Power (+3 V) 


OE 


Output enable 


Vss 


Ground 


CE 


Chip enable 


RDY/Busy 


Ready busy 






RES 


Reset 
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Block Diagram 



Vcc O 

Vss O 



OE O 



CE O 
WE O 

RES O- 



AO O 

I 

A6 O 



A7 O 

I 

A16 O 



High Voltage Generator 



RES o — r> 



Control Logic and Timing 



I 



Address 
Buffer and 
Latch 



Y Decoder 



I 



X Decoder 



l/OO — 1/07 RDY/Busy 

o 



I/O Buffer 
and 

Input Latch 



Y Gating 



Memory Array 



I 



Data Latch 



Mode Selection 



Pin Mode 


CE 


OE 


WE 


RES 


RDY/Busy 


I/O 


Read 


V|L 


V|L 


V,H 


Vh 


High-Z 


Dout 


Standby 


VlH 


xi 


X 


X 


High-Z 


High-Z 


Write 


V|L 


V|H 


V|L 


Vh 


High-Z to Vql 


Din 


Deselect 


V|L 


V|H 


V|H 


Vh 


High-Z 


High-Z 


Write Inhibit 


X 


X 


V|H 


X 








X 


V|L 


X 


X 






Data Polling 


V|L 


V|L 


VlH 


Vh 


Vol 


Data out (I/07) 


Program reset 


X 


X 


X 




High-Z 


High-Z 



Note: 1 . X : Don't care 
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Absolute Maximum Ratings 



Parameter 


Symbol 


Value 


Unit 


Supply voltage *^ 


VCC 


-0.6 to +7.0 


V 


Input voltage 


Vin 


-0.5*2 to +7.0 


V 


Operating temperature range *3 


Topr 


to +70 


°c 


Storage temperature range 


Tstg 


-55 to +125 





Notes: 1 . With respect to Vss 

2. Vin min : -3.0 V for pulse width < 50 ns 



3. Including electrical characteristics and data retention. 
Recommended DC Operating Conditions 



Parameter 




Symbol 


Min 


Typ 




Max Unit 


Supply voltage 




Vcc 


2.7 


3.0 




5.5 y 


Input voltage 




V|L 


-0.3 






0.8 )J 






V|H 


1.9 






Vcc + 0.3 V 






Vh 


Vcc- 


-0.5 — 




Vcc + 1 V 


Operating temperature 




Topr 









70 °C 


DC Characteristics (Ta=0 to +70°C,Vcc = 2.7 to 5.5 V) 






Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Test conditions 


Input leakage current 


Ili 








ma 


Vcc = 3.6 V, Vin = 3.6 V 


Output leakage current 


Ilo 






2 


ma 


Vcc = 3.6 V, Vout = 3.6/0.4 V 


Vcc current (standby) 


'cci 






20 


MA 


CE = Vcc 




'CC2 






1 


mA 


CE = V,H 


Vcc current (active) 


'CC3 






6 


mA 


lout = mA, Duty =100%, 
Cycle = 1 MS at Vcc = 3.3 V 










15 


mA 


lout = mA, Duty =100%, 
Cycle = 250 ns at Vcc = 3.3 V 


input low voltage 


V|L 


-0.3*2 




0.8 


V 




Input high voltage 


V|H 


1.9*3 




Vcc + 0.3 


V 






Vh 


Vcc-0.5 




Vcc + 1.0 


V 




Output low voltage 


Vol 






0.4 


V 


Iql = 2.1 mA 


Output high voltage 


VOH 


Vcc X 0.8 






V 


Ioh = ~400|jA 


Note: 1. Ili on RES : 100 mA max 

2. V|L min : -1 .0 V for pulse width < 50 ns 



3. V|H min : 2.2 V for Vcc = 3.6 to 5.5 V. 
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Capacitance (Ta = 


25°C,f = 


: 1 MHz) 








Parameter 


Symbol 


Min Typ 


Max 


Unit 


Test condition 


Input capacitance*"' 


Cin 




6 


pF 


Vin = V 


Output capacitance*"" 


Gout 




12 


pF 


Vout = V 



Note: 1 . This parameter is periodically sampled and not 1 00% tested. 



AC Characteristics (Ta = to +70°C, Vcc = 2.7 to 5.5 V) 
Test Conditions 

• Input pulse levels : 0.4 V to 2.4 V 

OV to Vcc (RES pin) 

• Input rise and fall time : < 20 ns 

• Output load: ITTL Gate +100 pF 

• Reference levels for measuring timing : 0.8 V, 1.8 V 

Read Cycle 



Parameter 


Symbol 


Min 


Max 


Unit 


Test conditions 




Address to output delay 


Ucc 




250 


ns 


CE = OE = V|L, We 


= V,H 


CE to output delay 


tCE 




250 


ns 


OE = V|L, WE = V|h 




OE to output delay 


tOE 


10 


120 


ns 


CE = V|L, WE = V|H 




Address to output hold 


tOH 







ns 


CE = OE = V|L, We 


= V,H 


OE (CE) high to output float*"" 


tDF 





50 


ns 


CE = V|L, WE = V|h 




RES low to output f loat*^ 


tDFR 





350 


ns 


CE = OE = V|L, We 


= V,H 


RES to output delay 


tRR 





600 


ns 


CE = OE=V|L, WE = 


= V,H 



Note: 1 . tpF and tppR are defined as the time at which the outputs achieve the open circuit conditions 
and are no longer driven. 
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Read Timing Waveform 



Address 



CE 



X 



X 



tACC 



\ 



OE 



WE 



tCE 



\ 



tOE 



High 



Data Out 



RES 



/ 



tOH 



tDF 



Data Out Valid 



X 
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Write Cycle 

Test 



Parameter 


Symbol 


Min*1 


Typ 


Max 


Unit conditions 


Address setup time 


tAS 





— 


— 


ns 


Address hold time 


tAH 


150 


— 


— 


ns 


CE to write setup time (WE controlled) 


tcs 





— 


— 


ns 


CE hold time (WE controlled) 







— 


— 


ns 


We to write setup time (CE controlled) 


tws 





— 


— 


ns 


We hold time (CE controlled) 


twH 





— 


— 


ns 


OE to write setup time 


tOES 











ns 


OE hold time 


tOEH 








— 


ns 


Data setup time 


tos 


100 


— 


— 


ns 


Data hold time 




10 





.. — 


ns 


We pulse width (WE controlled) 


twp 


250 


— 


— 


ns 


CE pulse width (CE controlled) 


tew 


250 


— 


— 


ns 


Data latch time 


tDL 


750 


— 


— 


ns 


Byte load cycle 


tBLC 


1.0 


— 


30 


MS 


Byte load window 


tBL 


100 






MS 


Write cycle time 


two 






15*2 


ms 


Time to device busy 




120 






ns 


Write start time 


tow 


250*3 






ns 


Reset protect time 


tRP 


100 






MS 


Reset low time 


tRES 


1 






MS 



Note: 1 . Use this device in longer cycle than this value. 

2. twc "Tiust be longer than this value unless polling techniques or RDY/Busy are used. This device 
automatically completes the internal write operation within this value. 

3. Next read or write operation can be initiated after tpw polling techniques or RDY/Busy are 
used. Read Timing Waveform (2)*3 *4 *6 
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Note: 1 . A7 to A16 are page addresses and must be same within the page write operation. 
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Page Write Timing Waveform (2) (CE Controlled) 



Address 
AO toA16 



CE 




tAH. " 




twsj , I twH 



WE 



tOES 



OE ^ 



tos 



Din 



RDY/Busy 



RES 



High-Z 



tRP 



tOEH 



tDH 



tRES 





twc 








tow 



High-Z 



Note: 1 . A7 to A16 are page addresses and must be same within the page write operation. 
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Data Polling Timing Waveform 




Toggle bit cycle, 1/06 will charge from "1" to "0" (toggling) 

for each read. When the internal programming 
This device provide another function to determine ^ycle is finished, toggling of 1/06 will stop and the 
the internal programming cycle. If the EEPROM device can be accessible for next read or program, 
set to read mode during the internal programming 

Toggle Bit Waveform 



Address 



CE 



WE 



OE 



1/06 



tOEH 



tOE 



Dout 




Next mode 



tCE 



tQES 



J'. 



Dout 



tow 



c 



Note: 1. 1/06 begining state Is "1" 
2. 1/06 ending state will vary 
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Software Data Protection Timing Waveform (1) (in protection mode) 



Vcc 
CE 

We 

Address 
Data 




tBLC 



twc 



5555 AAAA or 

2AAA 
AA 55 



5555 Write Address 
AO Write Data 



\ 



\ 



Software Data Protection Timing Waveform (2) (in non-protection mode) 



Vcc 



CE 



WE 





Address 
Data 



5555 AAAA or 5555 5555 AAAA or 5555 

2AAA 2AAA 
AA 55 80 AA 55 20 





mode 




L 






1 
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Functional Description 
Automatic Page Write 

Page-mode write feature allows 1 to 128 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional 1 to 128 bytes can be written in the 
same manner. Each additional byte load cycle must 
be started within 30 |is from the preceding falling 
edge of WE or GE. When CE or WE is kept high 
for 100 |Lis after data input, the EEPROM enters 
write mode automatically and the input data are 
written into the EEPROM. 



Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte of 
data to be loaded outputs from 1/07 to indicate that 
the EEPROM is performing a write operartion. 



RDY/Busy Signal 



RDY/Busy signal also allows status of the 
EEPROM to be determined. The RDY/Busy signal 
has high impedance except in write cycle and is 
lowered to Vql after the first write signal. At the 
end of a write cycle, the RDY/Busy signal changes 
state to high impedance. 

RES Signal 

When RES is low, the EEPROMcannot be read or 
programmed. Therefore, data can be protected by 
keeping RES low when Vcc is switched. RES 
should be high during read and programming 
because it dosen't provide a latch function. 



Vcc 



Program inhibit 



Program inhibit 



WE ,CE Fin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 
Time 

The endurance is 10^ cycles in case of the page 
programming and 10^ cycles in case of the byte 
programming (1% cumulative failure rate). The 
data retention time is more than 10 years when a 
device is page-programmed less than 10^ cycles. 

Data Protection 

1. Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. 
To prevent this phenomenon, this device has a 
noise cancelation function that cuts noise if its 
width is 20 ns or less in programming mode. 
Be careful not to allow noise of a width of more 
than 20 ns on the control pins. 
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2. Data protection at Vcc on/off 

When Vcc is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in 
unprogrammable state by using a CPU reset signal 
to RES pin. RES pin should be kept at VSS level 
when Vcc is turned on or off. 
The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 15 ms after the last data input. 



WE_ 
or CE 



Program inhibit 




jjsmin 



J MS min S, / . 



Program Inhibit 



Software data protection mode can be canceled by 
inputting the following 6 bytes. After that, this 
device turns to the non-protection mode and can 
write data normally. But when the data is input in 
the canceling cycle, the data cannot be written. 



Address 


Data 


5555 


AA 


i 


i 


AAAA or 2AAA 


55 


i 


i 


5555 


80 






5555 


AA 


i 


i 


P<kkK or 2AAA 


55 




i 


5555 


20 



The software data protection is not enabled at the 
shipment. 



3. Software data protection 

To prevent unintentional programming caused by 
noise generated by external circuits. This device 
has the software data protection function. In 
software data protection mode, 3 bytes of data 
must be input before write data as follows. And 
these bytes can switch the non-protection mode to 
the protection mode. 



Address 


Data 


5555 


AA 


i 


i 


AAAA or 2AAA 


55 


i 


i 


5555 


AO 


I 


I 


Write address 


Write data } Normal data input 
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Package Dimensions 
HN58V1001P Series (DP-32) 



Unit : mm 



41.9 



32 

n n n 



42.5 Max 



17 



n r-| n n n 1-1 



uuuuuuuuuuuuuuuu 



1.2 



16 



2.3 Max 



2.54 ± 0.25 



0.48 ±0.10 



c 
in in 




15.24 



0.25!g.ol 



o CM o°- 15° 



HN58V1001FP Series (FP-32D) 



Unit : mm 



32 



20.45 



20.95 Max 

nnnnnnnnnnnnnnnn 



o 



1 UUUUUUUUUUUUUUUU 
1.0 Max 



17 



16 



1.27 



o.4o!g:^g. 



0.10 



O 0.15 I® 




14.14 ±0.30 



1.42 . 



0.8 
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Package Dimensions (cont) 
HN58V1001T Series (TFP-32DA) 



Unit : mm 



32 



8.0 



8.2 Max 




nnnnnonfinnnonnnf] 


17 








cvi 






o 





0.20 ±0.10 



M6 

fo.so I 







0.08 




0.45 Max 



o 0.10 



2 0.5 ±0.1 . 

00 

T— 

d 

14.0 ±0.2 



0-5* 
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Part 2 Mask ROM 



Hitachi 137 
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4M Mask ROM 



Hitachi 139 



140 Hitachi 



ADE-203-3g8B (Z) 



HN62434 Series 

262,144-word x 16-bit / 524,288-word x 8-bit CMOS 
Programmable Mask ROM 



HITACHI 



September 12, 1995 



The HN62434 is a 4-Mbit CMOS Programmable 
Mask ROM organized either as 262,144 words by 
16 bits or as 524,288 words by 8 bits. Realizing 
low power consumption, this memory is allowed 
for battery operation. 

Features 

• Single +5 V power supply 

• Access time: 120/150 ns (max) 

• Low power consumption: 100 mW (typ) active 

5 jLiW (typ) standby 

• Byte-wide or word-wide data organization with 
BHE 

• Wired OR is permitted for the output in three 
status 

• TTL compatible 



Ordering Information 



Type No. 


Access 
time 


Package 


HN62434P-12 
HN62434P-15 


120 ns 
150 ns 


600 mil 40-pin 
plastic DIP 
(DP-40) 


HN62434F-12 
HN62434F-15 


120 ns 
150 ns 


48-pin 
plastic SOP 
(FP-48DA) 


HN62434FA-12 
HN62434FA-15 


120 ns 
150 ns 


40-pin 
plastic SOP 
(FP-40D) 


HN62434TT-12 
HN62434TT-15 


120 ns 
150 ns 


44-pin 

plastic TSOP II 
(TTP-44D) 
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Pin Arrangement 



HN62434P Series 




(Top View) 



HN62434FA Series 













A17 


c 




40 


□ A8 


A7 


c 


2 


39 


□ A9 


A6 


c: 


3 


38 


□ aio 


A5 


c 


4 


37 


□ All 


A4 


c 


5 


36 


□ a12 


A3 


c 


6 


35 


□ A13 


A2 


c 


7 


34 


□ A14 


A1 


c 


8 


33 


□ A15 


AO 


c: 


9 


32 


□ A16 


CE 


c 


10 


31 


□ BHE 


Vss 


c 


11 


30 


□ Vss 


OE 


c 


12 


29 


□ D15/A-1 


DO 


c 


13 


28 


□ D7 


D8 


c 


14 


27 


□ D14 


D1 


c 


15 


26 


□ D6 


D9 


c 


16 


25 


□ D13 


D2 


c 


17 


24 


□ D5 


D10 


c 


18 


23 


□ D12 


D3 


c 


19 


22 


□ D4 


D11 


c 


20 


21 





HN62434F Series 











NC C 


1 


48 


□ NC 


A17|I 


2 


47 


□ A8 


a7c: 


3 


46 


□ A9 


AS C 


4 


45 


□ aio 


AS CI 


5 


44 


□ All 


A4C 


6 


43 


□ A12 


A r\ 1 — 

A3 L 


7 


42 


□ A13 


A2 C 


8 


41 


□ A14 


A1 c: 


9 


40 


□ A15 


AO C 


10 


39 


□ A16 


NC □ 


11 


38 


□ NC 


NC C 


12 


37 


□ NC 


NC C 


13 


36 


□ NC 


CEd 


14 


35 


□ BHE 




15 


34 


— 1 1 1 
□ Vss 


OEC 


16 


33 


□ D15/A-1 


DOC 


17 


32 


□ D7 


dbE 


18 


31 


□ D14 


Did 


19 


30 


□ D6 


D9C 


20 


29 


□ D13 


D2C: 


21 


28 


□ D5 


DIOC 


22 


27 


□ D12 


D3C: 


23 


26 


□ D4 


D11 11 


24 


25 


□ Vcc 



(Top View) 

11-12-13 pin and 36-37-38 pin are 
connected to inner lead frame. 



(Top View) 
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Pin Arrangement (cont.) 



HN62434TT Series 




NCC 


iO 


44 


□ NC 


NCE 


2 


43 


□ NC 


A17CI 


3 


42 


□ A8 


A7C 


4 


41 


□ A9 


A6C 


5 


40 


□ A10 


A5C: 


6 


39 


□ A1 1 


A4E: 


7 


38 


□ A12 


ASCI 


8 


37 


□ A13 


A2C: 


9 


36 


□ A14 


A1E 


10 


35 


□ A15 


AOC 


11 


34 


□ A16 


CEC 


12 


33 


□ BHE 




13 


32 


□ Vss 


OEC 


14 


31 


□ D15/A-1 


DOC 


15 


30 


□ D7 


DSC 


16 


29 


□ D14 


D1CI 


17 


28 


□ D6 


D9IZ 


18 


27 


□ D13 


D2[Z 


19 


26 


□ D5 


D10(Z 


20 


25 


□ D12 


DSC 


21 


24 


□ D4 


D11CI 


22 


23 


□ Vcc 




(Top View) 







Pin Description 



Pin name 


Function 


AO to A17 


Address input 


D0toD14 


Data out 


D15/A-1 


Data out/address input 


OE 


Output enable 


CE 


Chip enable 


BHE 


Byte/word select 


NC 


No connection 


Vcc 


Power (+5 V) 


Vss 


Ground 
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Block Diagram 



AO O—^ 



A17 cy—^ 



(A-1)*'0- 
BHEO 



OE Q- 



Address 
Buffer 



CE C^O> 



X Decoder 



Y Decoder 



Memory Array 



1 


r 1 


r 


Y Gates 




r ^ 


r 


Hex /Byte 




r ^ 


r 




3-state output 




buffer 





BHE = V,h: 16-bit(D15toD0) 
BHE = V,L : 8-bit (D7 to DO) 

Note: 1. A- 1 is least significant address. 

When BHE is 'low', D14 to D8 goes the high impedance state. 



DO 



D15/(D7) 
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Absolute Maximum Ratings 






Parameter 


Symbol 


Value 


Unit Note 


Supply voltage 


Vcc 


-0.3 to +7.0 


V 1 


All input and output voltage 


Vin, Vout 


-0.3 to Vcc + 0.3 


V 1 


Operating temperature range 


Topr 


to +70 


X 


Storage temperature range 


Tstg 


-55 to +125 


°G 


Temperature under bias 


Tbias 


-20 to +85 


°G 


Note: 1 . With respect to Vss- 








Recommended DC Operating Conditions (Ta = to +70°C) 


Parameter 


Symbol 


Min Typ 


Max Unit 


Supply voltage 


Vcc 


4.5 5.0 


5.5 V 




Vss 





V 


Input voltage 


V|H 


2.2 — 


Vcc + 0.3 V 




ViL 


-0.3 — 


0.8 V 


DC Characteristics (Vcc 


= 5 V ± 10%, Vss = V, Ta = to +70°C) 


Parameter 


Symbol 


Min Max Unit 


Test conditions 


Supply current Active 


'cc 


— 50 mA 


Vcc = 5.5 V, IDout = mA, 
tpc = Min 


Standby 


ISB1 


— 30 mA 


Vcc = 5.5 V, CE > Vcc - 0.2 V 




ISB2 


— 3 mA 


Vcc = 5.5 V,CE> 2.2 V 


input leakage current 


IIliI 


— 10 pA 


Vin = to Vcc 


Output leakage current 


IIloI 


— 10 ma 


CE = 2.2 V, Vout = Oto Vcc 


Output voltage 


VOH 


2.4 — V 


loH = -205 \iA 




Vol 


— 0.4 V 


l0L= 1-6 mA 


Capacitance (Vcc = 5 V ± 10%, Vss 


= 0V,Ta = +25°C, Vin 


= OV,f=lMHz) 


Parameter 


Symbol 


Min Max Unit 


Input capacitance*'' 


Gin 


— 15 


PF 


Output capacitance*"" 


Gout 


— 15 


PF 



Note: 1 . This parameter is sampled and not 1 00% tested. 
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AC Characteristics (Vcc = 5 V ± 10%, Vss = V, Ta = to +70 °C) 
Test Condition 

• Output load: 1 TTL gate + Cl = 100 pF (including jig) 

• Input pulse level: 0.8 to 2.4 V 

• Input and output timing reference level: 1.5 V 

• Input rise and fall time: 10 ns 



HN62434-12 HN62434-15 



D 4h MA A 

rarameier 


oymDOl 


Min 

Min 


Max 


Min 

Inin 


Mav 

max 


1 Init 


iMoie 


neau cycie iime 


IRC 






lOU 




ns 




AddrGss accoss timo 






1 on 




lOU 


ns 




CE 3CC6SS timo 






1 on 




1 ou 


ns 




L- civ«v«c;oo III lie? 


IQE 




60 




70 


ns 




BHE access time 


tBHE 




120 




150 


ns 




Output hold time from address cliange 


tpHA 












ns 




Output hold time from CE 


tpHC 












ns 




Output hold time from OE 


tOHO 












ns 




Output hold time from BHE 


toHB 












ns 




CE to output In high Z 


tCHZ 




60 




70 


ns 


1 


OE to output in high Z 


tOHZ 




60 




70 


ns 


1 


BHE to output in high Z 


tBHZ 




60 




70 


ns 


1 


CE to output in low Z 


tCLZ 


5 




10 




ns 




OE to output in low Z 


tOLZ 


5 




10 




ns 




BHE to output in low Z 


tBLZ 


5 




10 




ns 





Note: 1 . tcHz> toHZ and teinz are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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Timing Waveform 

Word Mode (BHE = *Vih') or Byte Mode (BHE = *Vil') 



Address 



CE 



OE 



Dout 



tRC 



tACE 



tCLZ 



1c 



tOE 



tOLZ 



Note: 1 . tpHA. ^DHC. hnch Determined by faster. 
2- t^A. tACE. ^OE- Determined by slower. 
3. tcLz, toLz: Determined by slower. 



X 



toHA 



tpHC 



tCHZ 



tOHO 



tOHZ 



Valid data 



High-Z 



Word Mode, Byte Mode Switch 



A-1 



BHE 



High-Z 



D7 to DO 



^DHB 



D15to D8 



^AA 



HIgh-Z 



^DHA 



Valid data 



/ 



^BHE 



HIgh-Z 



^BLZ 



< 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable A1 7 to AO are valid. 

2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. 
Therefore, the Input signals of opposite phase to the output must not be applied to them. 
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Package Dimensions 




HN62434P Series (DP-40) 


Unit: mm 



52.8 



4Q 53.8 Max 21 

nnnnnnnnnnnnnnnnnnnn 



UUUUUUUUUUUUUGUUUDUl 




.1.2 



20 



2.54 ± 0.25 



0.48 ±0.10 



15.24 



in in 




0.25!g:JJ|| 



0°-15** 



HN62434F Series (FP-48DA) 



Unit: mm 



48 



20 



20.4 Max 



0.80 



0.35 ±0.10 



0.10 



^0.15 |(g 



25 



24 





15.6 ±0.3 



0.8 



0.4 



0-10° 
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Package Dimensions (cont.) 




HN62434FA Series (FP-40D) 


Unit: mm 



40 



26.00 



26.20 Max 

i nnnnnnnn i 



u u u u u u u u u u u u I 



1.10 Max 



TO 



0.40 ±0.10 



o 0.10 





0.12 







"TF 



21 



20 S 




14.13 ±0.30 



1.72 



0-10° 
0.8 ± 0.2 



HN62434TT Series (TTP-44D) 



Unit: mm 



18.41 



18.81 Max 

44 23 

nnnnnnnnnnnnnnnnnnnnnn 



uuuuuuuuuuuuuuuuuuuuuu 
22 



0.30 ±0.10 



0.80 



^ 0.13 (M) 



Wlo-io| 




11.76 ±0.20 








' /A: 
c 

if 

a 
c 
c 




: (0 

: S 

'° — 



0.50 ±0.10 
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ADE-203-472A (Z) 



HN62435 Series 

262,144-word x 16-bit / 524,288-word x 8-bit CMOS 
Programmable Mask ROM 



HITACHI 



Rev. 1.0 
November 16, 1995 



The HN62435 is a 4-Mbit CMOS Programmable 
Mask ROM organized either as 262,144 words by 
16 bits or 524,288 words by 8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. 

Features 

• Single 5 V supply 

• High speed 

Access time: 120/150 ns (max) 

• Low power 

Active: 275 mW (max) 
Standby: 165 ^iW (max) 

• Byte-wide or word-wide data organization 
(Switched by BHE terminal) 

• Three-state data output for or-tying 

• Directly TTL compatible 
All inputs and outputs 

• Pin compatible with 4 Mbit EPROM 
(HN27C4000G/FP) 



Ordering Information 



Access 



Type No. 


time 


Package 


HN62435P-12 


120 


ns 


600 mil 40-pin 


HN62435P-15 


150 


ns 


plastic DIP 








(DP-40) 


HN62435FA-12 


120 


ns 


525 mil 40-pin 


HN62435FA-15 


150 


ns 


plastic SOP 








(FP-40D) 


HN62435TT-12 


120 


ns 


400 mil 44-pin 


HN62435TT-15 


150 


ns 


plastic TSOPII 








(TTP-44D) 
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Pin Arrangement 



HN62435P Series 
HN62435FA Series 




(Top View) 



HN62435TT Series 




(Top View) 



Pin Description 



Symbol 


Function 


A-1, AO to A17 


Address inputs 


DO to D15 


Data outputs 


BHE 


8/1 6 bit (byte/word) mode switcli 


CE 


Chip enable 


OE 


Output enable 


NC 


No connection 


Vcc 


Power supply 


Vss 


Ground 
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Block Diagram 



A12 O ► 

I 

A2 (y—> 

A17 (y—> 

I 

A13 

A1 O— ► 

AO (y—^ 



(A-1)'''0 



BHEQ- 



OE O 



Address 
Buffer 



CE 



X Decoder 



Memory Array 



Y Decoder 



Y Gates 



Hex / Byte 





3-state output 


) ► 


buffer 



BHE = V,h: 16-bit (D15to DO) 
BHE = V,L : 8-bit (D7 to DO) 

Note: 1 . A-1 is least significant address. 



DO 



D15/(D7) 



When BHE is 'low', D14 to D8 goes the high impedance state, and D1 5 should be A-1 . 
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Mode Selection 

Pin 

Data output Address input 



Mode 


CE 


OE 


BHE 


D15/A-1 


D0-D7 D8-D15 LSB 


MSB 


Standby 


H 




X 


X 


High-Z*2 High-Z — 




Output disable 


L 


H 


X 


X 


HIgh-Z High-Z — 




Read (16-bit) 


L 


L 


H 


Dout 


D0toD7 D8toD15A0 


A17 


Read (8-bit) 


L 


L 


L 


L 


D0toD7 High-Z A-1 


A17 


Read (8-bit) 


L 


L 


L 


H 


D8toD15High-Z A-1 


A17 



Notes: 1 . x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 



Parameter 




Symbol 


Value 






Unit 


Supply voltage*"" 




Vcc 


- 0.3 to + 7.0 






V 


All input and output voltage*"" 




Vin, Vout 


- 0.3 to Vcc + 0.3 




V 


Operating temperature range 




Topr 


to + 70 






*c 


Storage temperature range 




Tstg 


-55 to +125 






'C 


Temperature under bias 




Tbias 


- 20 to + 85 








Note: 1 . With respect to Vss- 














Recommended DC Operating Conditions (Ta 
Parameter Symbol l\/lin 


= 0to + 70°C) 
Typ 


Max 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 






Vss 











V 




Input voltage 


V|H 


2.2 




Vcc + 0.3 


V 






V|L 


-0.3 




0.8 


V 
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DC Characteristics (Vcc = 5.0 V ± 10%, Vss = V, Ta = 


= to + 70 C) 


Parameter 


Symbol 


MIn 


Max 


Unit 


Test condition 


Supply Active 


'cc 


— 


50 


mA 


Vcc = 5.5 V, Idout = mA, tpc = min 


^"■^^"^ standby 


ISB1 


— 


30 


ma 


Vcc = 5.5 V, CE > Vcc - 0.2 V 


Standby 


iSB2 




3 


mA 


Vcc = 5.5V,CE>2.2 V 


Input leakage current 


lllJ 




10 


ma 


Vin = to Vcc 


Output leakage current 


IIolI 




10 


ma 


CE = 2.2V, Vout = OtoVcc 


Output voltage 


VoH 


2.4 




V 


loH = - 205 pA 




Vol 




0.4 


V 


loL = 1 .6 mA 


Capacitance (Vcc = 


5.0 V ± 10%, Vss 


= OV,Ta = 


25°C, Vin = OV,f= IMHz) 


Parameter 


Symbol 


Min 




Max Unit 


Input capacitance* 1 


Cin 








10 pF 


Output capacitance*"" 


Gout 








15 pF 



Note: 1 . This parameter is sampled and not 100% tested. D15/A-1 pin is output. 
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AC Characteristics (Vcc = 5.0 V ± 10%, Vss = V, Ta = to + 70°C) 

• Output load: ITTL + Cl = 100 pF (including jig) 

• Input pulse level: 0.6 to 2.4 V 

• Input and output timing reference level: 1.5 V 

• Input rise and fall time: 5ns 



HN62435-1 2 HN62435-1 5 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit Note 


Read cycle time 


tpc 


120 





150 





ns 


Address access time 


tAA 




120 


_ 


150 


ns 


CE access time 


UCE 




120 




150 


ns 


OE access time 


tOE 


_ 


60 


_ 


70 


ns 


BHE access time 


tBHE 





120 





150 


ns 


Output hold time from address change 


tOHA 












ns 


Output hold time from CE 


toHC 












ns 


Output hold time from OE 


toHO 












ns 


Output hold time from BHE 


tpHB 












ns 


CE to output in high-Z 


tCHZ 




60 




70 


ns 1 


OE to output in high-Z 


tOHZ 




60 




70 


♦ ns 1 


BHE to output in high-Z 


tBHZ 




60 




70 


ns 1 


CE to output in low-Z 


tCLZ 


5 




5 




ns 


OE to output in low-Z 


tOLZ 


5 




5 




ns 


BHE to output in low-Z 


tSLZ 


5 




5 




ns 



Note: 1 . tcHZ. toHZ and tenz are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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Timing Waveforms 

Word Mode (BHE = *Vih') or Byte Mode (BHE = 'Vil') 



Address 



CE 



OE 



Dout 



Ua 



A- 



tCLZ 



toE 



tOLZ 



High-Z 



Notes: 1 . tpHA. ^dhc ^dho" Determined by faster. 
2. t^A. tACE. toE^ Determined by slower. 
3- tcLz. toLZ" Determined by slower. 



/ 



iDHA 



tCHZ 



^DHO 



tOHZ 



Valid data 



High-Z 



Word Mode, Byte Mode Switch 



A-1 High-Z 



BHE 



D7 to DO 



tBHZ 



D15to D8 



tAA 



tDHA_ 



Valid data 



High-Z 



High-Z 



tBHE 



1^ ^BLZ 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable, A1 9 to AO are valid. 

2. D15/A-1 pin is in the output state when BHE Is high, CE and OE are enable. 
Therefore, the input signals of opposite phase to the output must not be applied to them. 
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Package Dimensions 




HN62435P Series (DP.40) 


Unit: mm 



52.8 



4Q 53.8 Max gl 

nnnnnnnnnnnnnnnnnnna 



uuuuuuuuuuuuuuuuu uuu 




15.24 




2.54 ±0.25 0.48 ±0.10 



0°-15° 



HN62435FA Series (FP-40D) 



Unit: mm 



40 



26.00 



26.20 Max 

n nnnnnnnnnnnnoo l 



uuuuuuuuuuuuuuuuuuuu 

1.10 Max 



21 



20 S 



TO 



LL271 



0.40 ±0.10. 



Ho| 0.10 I I 



- j-^l 0.12 @) 



14.13 ±0.30 



1.72 



71 



■^0-10° 
■0.80 ± 0.20 
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Package Dimensions (cont) 
HN62435TT Series (TTP-44D) 



Unit: mm 



18.41 




18.81 Max 




44 23 

nnnnnnnnnnnnnnnnnnnnnn 






CO 




d 


@ 





0.30 



uuuuuuuuuuuuuuuuuuuuuu 

1 22 
0.80 

±0.10 ^ 



^ 0.13 (y) 



i^l 0.10 I 




11.76 ±0.20 



0-5° 



0.50 ±0.10 
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HN62454 Series 

524,288-word x 8-bit / 262,144-word x 16-bit CMOS 
Programmable Mask ROM 



HITACHI 



Preliminary 
Rev. 0.1 
July 19, 1995 



The HN62454 is a 4-Mbit CMOS Programmable 
Mask ROM organized either as 262,144 words by 
16 bits or 524,288 words by 8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. And a high speed 
access of 85/100 ns (max) is the most suitable to 
the system using a high speed micro-computer by 
16 bits. 

Features 

• Single 5 V supply 

• High speed 

Normal access time: 85/100 ns (max) 

• Low power 

Active: 440 mW (max) 
Standby: 165|iW(max) 

• Byte-wide or word- wide data organization 
(Switched by BHE terminal) 

• Three-state data output for or-tying 

• Directly TTL compatible 
All inputs and outputs 

• Pin compatible with 4 Mbit EPROM 
(HN27C4000G/FP) 



Ordering Information 



Type No. 


Access 
time 


Package 


HN62454P-85 


85 ns 


600 mil 40-pin 


HN62454P-10 


100 ns 


plastic DIP 






(DP-40) 


HN62454FA-85 


85 ns 


525 mil 40-pin 


HN62454FA-10 


100 ns 


plastic SOP 






(FP-40D) 


HN62454TT-85 


85 ns 


400 mil 44-pin 


HN62454TT-10 


100 ns 


plastic TSOPII 






(TTP-44D) 



Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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Pin Arrangement 



HN62454PSeries 




(Top View) 



HN62454FA Series 




HN62454TT Series 



iO 

□ 2 
[13 



)[I5 



NCIZ 
NC 
A17 
A7IZ 
A6 
A5(Z 
A4 
A3 
A2C: 
Aid 
AOC 
CEC 

OEC 

DOE 

DSC 

DIE 

D9IZ 

D2CI 
DIOC 

D3 
D11 d22 



4 
5 
6 

td7 

J CIS 

:9 

10 

11 

12 
13 
14 
15 
16 
17 
IS 
19 
20 
J [121 



44 
43 
42 
41 

40 p 
39 □ 
38 □ 
37 □ 
36 □ 



35 
34 
33 
32 
31 
30 
29 
2S 
27 
26 
25 
24 
23 



NC 

NC 

AS 

A9 

A10 

All 

A12 

A13 

A14 

A15 

A16 

BHE 

Vss 

D15/A-1 

07 

D14 

D6 

D13 

D5 

D12 

D4 

Vcc 



(Top View) 



(Top View) 



Pin Description 



Symbol 


Function 


A-1. AO to A17 


Address inputs 


DO to D15 


Data outputs 


BHE 


S/16 bit (byte/word) mode switcli 


CE 


Chip enable 


OE 


Output enable 


NC 


No connection 


Vcc 


Power supply 


Vss 


Ground 
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Block Diagram 



A12 O ► 

I 

A2 Cy—^ 

A17 (y—P- 

I 

A13 Cy-^ 



A1 O — 

I 

AO O— > 



(A-1) 
BHEO 



OE O 



Address 
Buffer 



CE 



X Decoder 



Y Decoder 



BHE = V,h: 16-bit {D15to DO) 
BHE = V,L : 8-bit (D7 to DO) 

Note: 1 . A-1 is least significant address. 



Memory Array 



Y Gates 



Hex / Byte 



3-state output 
buffer 



DO 



D15/(D7) 



When BHE is 'low', D14 to D8 goes the high impedance state, and D1 5 should be A-1 . 
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Mode Selection 

Pin 

Data output Address input 



Mode 


CE 


OE 


BHE 


D15/A-1 


D0-D7 D8-D15 LSB 


IVISB 


Standby 


H 


xl 


X 


X 


High-Z*2 High-Z — 




Output disable 


L 


H 


X 


X 


High-Z High-Z — 




Read (16-bit) 


L 


L 


H 


Dout 


D0toD7 D8toD15A0 


A17 


Read (8-bit) 


L 


L 


L 


L 


D0toD7 High-Z A-1 


A17 


Read (8-bit) 


L 


L 


L 


H 


D8toD15High-Z A-1 


A17 



notes: 1 . x: Don't care. 

2. High-Z: High Impedance 

Absolute Maximum Ratings 



Parameter 


Symbol 


Value 


Unit 


Supply voltage*"" 


Vcc 


- 0.3 to + 7.0 


V 


All input and output voltage*^ 


Vin, Vout 


- 0.3 to Vcc + 0.3 


V 


Operating temperature range 


Tbpr 


to + 70 


•Q 


Storage temperature range 


Tstg 


-55 to + 125 


"0 


Temperature under bias 


Tbias 


-20to + 85 


'C 



Notes: 1 . With respect to Vss- 



Recommended DC Operating Conditions (Ta = to -i- 70°C) 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 




Vss 











V 


Input Voltage 


V,H 


2.2 




Vcc + 0.3 


V 




V|L 


-0.3 




0.8 


V 
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DC Characteristics 


(Vcc = 


5.0 V ± : 


10%, 


Vss = OV,Ta: 


= 0to + 70°C) 




Parameter 


Symbol Min 


Max 


Unit 


Test 


condition 




Supply Active 


'cc 





80/60 mA 


Vcc 


= 5.5 V, Idout = mA, tpc = 85/100 ns 


current Standby 


iSBI 




30 


ma 


Vcc 


= 5.5 V, CE> Vcc ■ 


0.2 V 


Standby 


•SB2 




3 


mA 


Vcc 


= 5.5 V,CE> 2.2 V 




Input leakage current 


llii 1 




10 


ma 


Vin = 


: to Vcc 




Output leakage current 


I'olI 




10 


ma 


CE = 


: 2.2 V. Vout = to Vcc 


Output voltage 


VOH 


2.4 




V 


IOH = 


:-205 pA 






Vol 




0.4 


V 


l0L = 


1.6 mA 




i^apaciiaiice v qq - 


:5.0V 


± 10%, Vss = 


OV,Ta = 


25T 


,Vin = OV,f = 


IMHz) 


Parameter 




Symbol 




MIn 




Max 


Unit 


Input capacitance*"" 




Cin 








10 


PF 


Output capacitance*"* 




Cout 








15 


PF 



Note: 1 . This parameter Is sampled and not 1 00% tested. D1 5/A-1 pin is output. 
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AC Characteristics (Vcc = 5.0 V ± 10%, Vss = V, Ta = to + 70°C) 

• Output load: ITTL + Cl = 100 pF (including jig) 

• Input pulse level: 0.45 to 2.4 V 

• Input and output timing reference level: 1.5 V 

• Input rise and fall time: 5ns 

HN62454-85 HN62454-10 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Note 


Read cycle time 


tRC 


85 


— 


100 


— 


ns 




Address access 


tAA 


— 


85 


— 


100 


ns 




CE access time 


tACE 


— 


85 


— 


100 


ns 




OE access time 


tOE 


— 


35 




40 


ns 




BHE access time 


tBHE 


— 


85 


— 


100 


ns 




Output liold time from address cliange 


tOHA 












ns 




Output hold time from CE 


teHC 












ns 




Output hold time from OE 


toHO 












ns 




Output hold time from BHE 


tOHB 












ns 




CE to output in high-Z 


tCHZ 




30 




30 


ns 


1 


OE to output in high-Z 


toHZ 




30 




30 


ns 


1 


BHE to output in high-Z 


tBHZ 




30 




30 


ns 


1 


CE to output in low-Z 


tCLZ 


5 




5 




ns 




OE to output in low-Z 


tOLZ 


5 




5 




ns 




BHE to output in low-Z 


tsLZ 


5 




5 




ns 





Note: 1 . tcHZ» toHZ and Ibhz a''© defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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Timing Waveforms 

Word mode (BHE = ^Vm') or Byte Mode (BHE = *Vil') 



Address 



CE 



OE 



Dout 



tCLZ 



toE 



tOLZ 



High-Z 



Note: 1 . toHA. toHC ^dho- Determined by faster. 
2. t^A. tACE» *OE- Determined by slower. 
3- tcLz. toLz: Determined by slower. 



/ 



7 



^DHA 



toHC 



^CHZ 



iDHO 



tOHZ 



Valid data 



High-Z 



Word Mode, Byte Mode Switch 



A-1 



BHE 



High-Z 



D7 to DO 



tBHZ 



tOHB 



D15to D8 



\7 



^AA 



IDHA 



Valid data 



High-Z 



High-Z 



/ 



^BHE 



Valid data 



V 



Valid data 



Notes: 1 . CE and OE are enable A1 7 to AO are valid. 

2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. 
Therefore, the input signals of opposite phase to the output must not be applied to them. 
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HN62454FA Series (FP.40D) 



Unit: mm 



40 



26.00 



26.20 Max 

n n n n n n n n f] n n n n n I 



uuuuuuuuuuuuuuuuuuuu 



21 



20 g 



1.10 Max 



TO 



1.27 



0.40 ±0.10 




0.10 





0.12 


(§) 






14.13 ±0.30 



1.72 



4 



0-10° 
0.8 ±0.2 
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Package Dimensions (cont) 
HN62454TT Series (TTP-44D) 



Unit: mm 



18.41 



18.81 Max 
44 23 

n n nnnnnn n nnnnnnnnnnnnn 



(Q) 



0.30 ±0.10 



uuuuuuuuuuuuuuuuuuuuuu 

1 22 



^ 0.13 (M) 



0-10 I 




11.76 ±0.20 










c 

i 

a 
c 
c 


'° — 



0.50 ±0.10 
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HN62454B Series 

262,144-word x 16-bit CMOS Programmable Mask ROM 

Preliminary 

■ ■ I I n I October 25, 1 995 



The HN62454B is a 262,144 words by 16 bits 
CMOS Programmable Mask ROM. A high speed 
access of 85/100 ns (max) is the most suitable to 
the system using a high speed micro-computer by 
16 bits. 

Features 



Ordering Information 
Access 

Type No. time Package 

HN62454BP-85 85 ns 600 mil 40-pin 
HN62454BP-1 1 00 ns plastic DIP 

(DP-40) 



HN62454BCP-85 85 ns 44-pin plastic 

• Single 5 V supply HN62454BCP-10 100 ns PLCC 

• Highspeed (CP'44) 

Access time: 85/100 ns (max) 

• Low power 

Active: 440 mW (max) 
Standby: 165 pW (max) 

• Directly TTL compatible 
All inputs and outputs 

• Pin compatible with 4 Mbit EPROM 
(HN27C4096G/CC/CP) 



Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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Pin Arrangement 



HN62454BPSerles 



NCC 
CE 

DISC 
D14IZ 
DISC 
D12CI 
D11IZ 
D10CI 
D9C: 
DSC 

VssC 
D7IZ 
D6IZ 
DSC 
D4IZ 
D3C: 
D2C 
D1E 
DOC 
OECI 



lO 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 



□ A17 

□ A16 

□ A15 

□ A14 

□ A13 

□ A12 

□ All 

□ A10 

□ A9 

□ Vss 

□ A8 

□ A7 

□ A6 

□ A5 

□ A4 

□ A3 

□ A2 

□ A1 

□ AO 



(Top View) 



D12I 

D11 nz 

D101 
D9Ci:l 
D8I 

vssq 

NCI 
D7I 
D6I 
D5I 
D4I 



HN62454BCP Series 



$2 ? ^2 |uj o o 



O CO lO Tj- 

_ O T- 1— T- 1— 

z > < < < < 



Q Q Q lo 

nnnnnnnnnnn 



6 5 4 3 



7 
8 
9 

10 
11 
12 
13 
14 
16 
16 
17 



2 1 44 43 42 41 40 

o 



(Top View) 



I A13 
I A12 
I All 
I A10 
tZ3 A9 

I Vss 
I NC 
I A8 
I A7 
I A6 
I A5 



V 18 19 20 21 22 23 24 25 26 27 28 y 

uuuuuuuuuuu 
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Pin Description 



OE 



Output enable 



Symbol 


Function 


Symbol 


Function 


AO to A17 


Address inputs 


NC 


No connection 


DO to D15 


Data outputs 


Vcc 


Power supply 


CE 


Chip enable 


Vss 


Ground 
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HN62454B Series 



Block Diagram 



A12 O ► 

I 

A2 O ► 

A17 (>-► 

I 

A13 O ► 

A1 O—^ 
AO O—^ 



Address 
Buffer 



OE 

CE O [>> 



X Decoder 



Y Decoder 



Memory Array 



Y Gates 



3-state output 
buffer 



1^ I 



DO 



D15 



Mode Selection 



Pin 











Address input 


Mode 


CE 


OE 


Data output 


LSB MSB 


Standby 


H 


xi 


Hlgh-Z*2 




Output disable 


L 


H 


High-Z 




Read 


L 


L 


Dout 


AO A17 



Notes: 1 . x: Don't care. 

2. High-Z: High impedance 
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Absolute Maximum Ratings 



Parameter 




Svmbol 




Value 




Unit 


Supply voltage*^ 




Vcc 




-0.3 to + 7.0 




V 


All input and output voltage*^ 


Vin, Vout 




- 0.3 to Vcc + 0.3 




V 


Operating temperature range 


Topr 




to + 70 




'C 


Storage temperature range 




Tstg 




-55 to + 125 




•c 


Temperature under bias 




Tbias 




-20 to + 85 




'C 


Note: 1 . With respect to Vss- 












Recommended DC Operating Conditions (Ta = 
Parameter Symbol Min 


0to + 70°C) 

Typ Max 


Unit 


Supply voltage 




Vcc 4.5 




5.0 5.5 


V 








Vss 







V 




Input voltage 




V|H 2.2 




— Vcc + 0.3 


V 








V|L -0.3 




— 0.8 


V 




DC Characteristics (Vcc = 5.0 V ± 10%, Vss 
Parameter Symbol Min Max 


= 0V,Ta = 0to + 70°C) 
Unit Test condition 






Supply Active 


'cc 


— 80/60 


mA 


Vcc = 5.5 V, Idout = mA, tpc 


= 85/100 ns 


current Standby 


ISB1 


— 30 


ma 


Vcc = 5.5 V. CE> Vcc - 


0.2 V 




Standby 


ISB2 


— 3 


mA 


Vcc = 5.5 V,CE> 2.2 V 






input leakage current 


lliJ 


— 10 


pA 


Vin = to Vcc 






Output leakage current 


lloJ 


— 10 


pA 


CE = 2.2 V, Vout = to Vcc 




Output voltage 


VOH 


2.4 — 


V 


loH = - 400 pA 








Vol 


— 0.4 


V 


l0L = 2.1 mA 







Capacitance (Vcc = 


5.0 V ±10%, Vss = 


= OV,Ta = 


= 25°C,Vin = 0V,f = 


= IMHz) 


Parameter 


Symbol 


Min 


Max 


Unit 


Input capacitance*"" 


Gin 




10 


pF 


Output capacitance*'' 


Cout 




15 


PF 



Note: 1 . This parameter is sampled and not 1 00% tested. 



174 Hitachi 



HN62454B Series 



AC Characteristics (Vcc = 5.0 V ± 10%, Vss = V, Ta = to + 70°C) 

• Output load: ITTL + Cl = 100 pF (including jig) 

• Input pulse level: 0.45 to 2.4 V 

• Input and output timing reference level: 1.5 V 

• Input rise and fall time: 5 ns 



HN62454B-85 HN62454B-1 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit Note 


Read cycle time 


tpc 


85 




100 




ns 


Address access 


tAA 




85 




100 


ns 


CE access time 


tACE 




85 




100 


ns 


OE access time 


tOE 




35 




40 


ns 


Output liold time from address change 


tpHA 


5 




5 




ns 


Output hold time from CE 


tpHC 












ns 


Output hold time from OE 


toHO 












ns 


CE to output in high-Z 


tCHZ 




30 




30 


ns 1 


OE to output in high-Z 


tOHZ 




30 




30 


ns 1 


CE to output in low-Z 


tCLZ 


5 




5 




ns 


OE to output in low-Z 


tOLZ 


5 




5 




ns 



Note: 1 . tcHZ and toHZ are defined as the time at which the output achieves the open circuit conditions 
and are not referred to output voltage levels. 



Timing Waveform 



Address 



CE 



OE 



Dout 



X 



UCE 



^CLZ 



toE 



toLZ 



High-Z 



Notes: 1 . tpHA* ^dho bna Determined by faster. 
2. t^A, t^cE. k>E' Determined by slower. 
3- *CLZ. toLz: Determined by slower. 



/ tOHC 



tpHA, 



tCHZ 



tOHZ 



Valid data 



3S>- 



High-Z 
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HN62454BCP Series (CP-44) 



Unit: mm 



17.53 ±0.12 



40c: 

c 
c 
c 

44 c 

c 

c 
6^ 



□ 16.58 



39 



29 

nnnnnnnnn 



O 



J !_] 'lJ LJ LJ Ul LJ 

17 



0.74 



0.43 ±0.10 



:i28 

: 
: 

3 
3 
3 
3 
3 
3 
3 

^18 





1.27 



15.50 ±0.50 



15.50 ±0.50 



£J 0.10 
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HN62454BN Series 

262,144-word x 16-bit CMOS Programmable Mask ROM 



Preliminary 

HITACHI October 25, 1995 



The HN62454BN is a 262, 144- word by 16-bit 
CMOS Programmable Mask ROM featuring page 
access mode to get very high speed 4-word serial 
access. A high speed access of 85/100 ns (max) 
and page access of 35/40 ns (max) is the most 
suitable to the system using a high speed micro- 
computer by 16 bits. 

Features 

• Single 5 V supply 

• High speed 

Normal access time: 85/100 ns (max) 
Page access time: 35/40 ns (max) 

• Low power 

Active: 660 mW (max) 
Standby: 165|LiW(max) 

• 4 word page access on word- wide mode 

• Directly TTL compatible 
All inputs and outputs 

• Pin compatible with 4 Mbit EPROM 
(HN27C4096AG/ACC/ACP) 



Ordering Information 
Access 

Type No. time Package 

HN62454BNP-85 85 ns 600 mil 40-pin 
HN62454BNP-10 100 ns plastic DIP 
(DP-40) 

HN62454BNCP-85 85 ns 44-pin plastic 
HN62454BNCP-1 1 00 ns PLCC 

(CP-44) 



Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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Pin Arrangement 



HN62454BNPSeries 



NCC 
CEE 

D15 

D14 

D13IZ 

D12IZ 

D11 

DIOC 
D9IZ 
D8IZ 

VssC 
D7C: 

Dec 

D5E 
D4CI 
D3C: 
D2\Z 
DIE 
DOC 
OEC 



2 

□ 3 
d4 
5 
6 

P7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 



□ A17 

□ A16 

□ A15 

□ A14 

□ A13 

□ A12 

□ All 

□ A10 

□ A9 
□Vss 

□ A8 

□ A7 

□ A6 

□ A5 

□ A4 

□ A3 

□ A2 

□ A1 

□ AO 



(Top View) 



D12CZ 
D11 CZ 
D10I 

D9I 

D8CZ 

Vssc: 

NC CZ 
D7I 
D6I 
D5I 
D4I 



HN62454BNCP Series 



S2 5 im O O 8 t= - - ^ 
^ < < < < 



CO 

5 Q Q 



lo z z > 



nnnnnnnnnnn- 

6 5 4 3 2 1 44 43 42 41 40 ^ 

O 39 



37 
36 
35 
34 
33 
32 
31 
30 
29 



18 19 20 21 22 23 24 25 26 27 28 

uuuuuuuuuuu 



A13 
38 tZ] A12 
All 
A10 
P A9 

Vss 

NC 
A8 
A7 
A6 
A5 



CO CM T- O lUJ o 

Q Q Q Q lo 



T- Csl CO 

< < < < 



(Top View) 



Pin Description 



Symbol 


Function 


Symbol 


Function 


A2to A17 


Address inputs 


OE 


Output enable 


AO, A1 


Page address inputs 


NC 


No connection 


D0toD15 


Data outputs 


Vcc 


Power supply 


CE 


Chip enable 


Vss 


Ground 



178 Hitachi 



HN62454BN Series 



Block Diagram 



A12 O ► 

I 

A2 O—^ 



A17 O— ► 

I 

A13 O ► 

A1 O—^ 

AO (y-> 



Address 
Buffer 



OE O 



CE 



cH> 



X Decoder 



Memory Array 



Y Decoder 



1 I 



Y Gates 



1 ^ 



Page Decoder 



3-state output 
buffer 



DO 



D15 
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Mode Selection 

Pin 











Address 


input 


Mode 


CE 


OE 


Data output 


LSB 


MSB 


Standby 


H 


xi 


High-Z*2 






Output disable 


L 


H 


HIgh-Z 






Read 


L 


L 


Dout 


AO 


A17 



Notes: 1 . x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 



Parameter 




Symbol 


Value 






Unit 


Supply voltage*^ 




Vcc 


-0.3 to + 7.0 






V 


All input and output voltage*'' 




VIn, Vout 


- 0.3 to Vcc + 0.3 




V 


Operating temperature range 




Topr 


to + 70 






•c 


Storage temperature range 




Tstg 


-55 to + 125 






'C 


Temperature under bias 




Tbias 


-20 to + 85 








Notes: 1. With respect to Vss- 














Recommended DC Operating Conditions (Ta 
Parameter Symbol Min 


= to + 70°C) 

tvp 


Max 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 






Vss 











V 




Input voltage 


V|H 


2.2 




Vcc + 0.3 


V 






ViL 


-0.3 




0.8 


V 





DC Characteristics 


(Vcc = 


5.0 V± 


10%, Vss 


= OV,Ta 


= 0to + 70°C) 


Parameter 


Symbol MIn 


Max 


Unit 


Test 


condition 


Supply Active 


Ice 




120/100 


mA 


Vcc 


= 5.5 V, Idout = mA, tRc = 85/100 ns 


current Standby 


ISB1 




30 


ma 


Vcc 


= 5.5V,CE>Vcc-0.2V 


Standby 


ISB2 




3 


mA 


Vcc 


= 5.5V,CE>2.2 V 


Input leakage current 


IhU 




10 


ma 


Vin = 


: to Vcc 


Output leakage current 


HqlI 




10 


MA 


CE = 


: 2.2 V, Vout = to Vcc 


Output voltage 


VoH 


2.4 




V 


'0H = 


= -400 pA 




Vol 




0.4 


V 


l0L = 


:2.1mA 
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= 5 V ± 10% Vcc 


= V Ta = 


= 25°C Vin = V f = 


= IMHz) 


Parameter 


Symbol 


Min 


Max 


Unit 


Input capacitance*^ 


Cin 




10 


PF 


Output capacitance*"" 


Gout 




15 


PF 



Note: 1 . This parameter Is sampled and not 1 00% tested. 



AC Characteristics (Vcc = 5.0 V ± 10%, Vss = V, Ta = to + 70°C) 

• Output load: ITTL + Cl = 100 pF (including jig) 

• Input pulse level: 0.45 to 2.4 V 

• Input and output timing reference level: 1.5 V 

• Input rise and fall time: 5 ns 

HN62454BN-85 HN62454BN-10 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit Note 


Read cycle time 


tpc 


85 




100 




ns 


Page read cycle time 


tpc 


35 




40 




ns 


Address access 


tAA 




85 




100 


ns 


Page address access time 


tpA 




35 




40 


ns 


CE access time 


tACE 




85 




100 


ns 


OE access time 


tOE 




35 




40 


ns 


Output hold time from address change 


tpHA 


5 




5 




ns 


Output hold time from CE 


tOHC 












ns 


Output hold time from OE 


tOHO 












ns 


CE to output in high-Z 


tCHZ 




30 




30 


ns 1 


OE to output in high-Z 


tOHZ 




30 




30 


ns 1 


CE to output in low-Z 


tCLZ 


5 




5 




ns 


OE to output in low-Z 


tOLZ 


5 




5 




ns 



Note: 1 . tcHZ and toHZ are defined as the time at which the output achieves the open circuit conditions 
and are not referred to output voltage levels. 
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HN62454BN Series 



Timing Waveforms 
Normal mode 



Address 



CE 



OE 



Dout 



X 



UCE 



tCLZ 



toE 



tOLZ 



High-Z 



Notes: 1 . tpHA. toHO toHO- Determined by faster. 

2. t^A. tACE. k>E' Determined by slower. 

3. tcLZ, toLz- Determined by slower. 



^DHA 



tCHZ 



tOHZ 



Valid data 



High-Z 



Page mode 



A2 to A17 



AO, A1 



Dout 



)( 



tAA 



)( ) € )CZII3( 



tpe 



Valid data 



tpHA 



tpc 



tpA 



NlX^alid 
latj 



tpHA 



tpc 



tpA 



/alid 
dati 



toHA 



tOHA 



Note: 1. CE and OE are enable. 
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HN62454BN Series 




HN62454BNCP Series (CP-44) 



Unit: mm 



17.53 ±0.12 




0.43 ±0.10 



1.27 



15.50 ±0.50 




15.50 ±0.50 



EJ 0.10 
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ADE-203-404A (Z) 



HN62454N Series 

524,288-word x 8-bit / 262,144-word x 16-bit CMOS 
Programmable Mask ROM 

Preliminaty 

HITACHI July 19, 1995 



The HN62454N is a 4-Mbit CMOS Programmable 
Mask ROM organized either as 262,144 words by 
16 bits or 524,288 words by 8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. And a high speed 
access of 85/100 ns (max) is the most suitable to 
the system using a high speed micro-computer by 
16 bits. 

Features 

• Single 5 V supply 

• High speed 

Normal access time: 85/100 ns (max) 
Page access time: 35/40 ns (max) 

• Low power 

Active: 660 mW (max) 
Standby: 165|LiW(max) 

• Byte-wide or word-wide data organization 
(Switched by BHE terminal) 

• 4 word page access on word- wide mode 

• 8 byte page access on byte-wide mode 

• Three-state data output for or-tying 

• Directly TTL compatible 
All inputs and outputs 

• Pin compatible with 4 Mbit EPROM 
(HN27C4000G/FP) 



Ordering Information 
Access 

Type No. time Package 

HN62454NP-85 85 ns 600 mil 40-pin 
HN62454NP-10 100 ns plastic DIP 
(DP-40) 

HN62454NFA-85 85 ns 525 mil 40-pin 
HN62454NFA-1 1 00 ns plastic SOP 
(FP-40D) 

HN62454NTT-85 85 ns 400 mil 44-pin 
HN62454NTT-1 1 00 ns plastic TSOP II 
(TTP-44D) 



Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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HN62454N Series 



Pin Arrangement 



HN62454NPSeries 




(Top View) 



HN62454NFA Series 




HN62454NTT Series 




(Top View) 



(Top View) 



Pin Description 



Symbol 


Function 


A2to A17 


Address inputs 


A-1, AO, A1 


Page address inputs 


DO toD15 


Data outputs 


BHE 


8/1 6 bit (byte/word) mode switch 


CE 


Chip enable 


OE 


Output enable 


NC 


No connection 


Vcc 


Power supply 


Vss 


Ground 
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HN62454N Series 



Block Diagram 



A12 O ► 

I 

A2 O—^ 

A17 O—^- 

I 

A13 O ► 



A1 (>-► 

I 

AO O ► 



(A-1)*-'0 



BHEQ- 



OE O 



Address 
Buffer 



CE 



X Decoder 



Y Decoder 



Memory Array 



1 


r J 


r 


Y Gates 






Page Decoder 




r ^ 


r 


Hex / Byte 


1 


r ^ 


r 


3-state output 


buffer 





BHE = V,h: 16-bit (D15to DO) 
BHE = V,L : 8-bit (D7 to DO) 

Note: 1 . A-1 is least significant address. 



1^ 



DO 



D15/(D7) 



When BHE is 'low', D14 to D8 goes the high impedance state, and D1 5 should be A-1 . 
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HN62454N Series 



Mode Selection 

Pin ^ ^ ^ 

Data output Address input 



Mo6e 


CE 


OE 


BHE 


D15/A-1 


D0-D7 D8-D15 LSB 


MSB 


Standby 


H 


xl 


X 


X 


High-Z*2 High-Z — 




Output disable 


L 


H 


X 


X 


High-Z High-Z — 




Read(16-blt) 


L 


L 


H 


Dout 


D0toD7 D8toD15A0 


A17 


Read (8-bit) 


L 


L 


L 


L 


D0toD7 High-Z A-1 


A17 


Read (8-bit) 


L 


L 


L 


H 


D8toD15High-Z A-1 


A17 



notes: 1 . x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 



Parameter 




Symbol 


Value 






Unit 


Supply voltage*^ 




Vcc 


- 0.3 to + 7.0 






V 


All input and output voltage^i 




Vin, Vout 


- 0.3 to Vcc + 0.3 




V 


Operating temperature range 




Topr 


to + 70 






'C 


Storage temperature range 




Tstg 


-55 to +125 






"C 


Temperature under bias 




Tbias 


-20to + 85 








Notes: 1 . With respect to Vss- 














Recommended DC Operating Conditions (Ta 
Parameter Symbol Min 


= 0to + 70T) 
Typ 


Max 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 






Vss 











V 




Input Voltage 


V|H 


2.2 




Vcc + 0.3 


V 






V|L 


-0.3 




0.8 


V 
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HN62454N Series 



DC Characteristics 


(Vcc = 


5.0 V ± 


10%,Vss = 0V,Ta 


= to + 70 C) 


Parameter 


Symbol Min 


Max Unit 


Test 


condition 


Supply Active 


'cc 





120/100 mA 


Vcc 


= 5.5 V, Idout = mA, tpc = 85/1 00 ns 


current Standby 


ISB1 




30 pA 


Vcc 


= 5.5 V,CE> Vcc ■0.2 V 


Standby 


ISB2 




3 mA 


Vcc 


= 5.5 V,CE> 2.2 V 


Input leakage current 


llii 1 




10 ma 


Vin = 


= to Vcc 


Output leakage current 


IIolI 




10 pA 


CE = 


: 2.2 V, Vout = to Vcc 


Output voltage 


VOH 


2.4 


— V 


l0H = 


:--205mA 




Vol 




0.4 V 


l0L = 


1.6 mA 


v^apaCllallLc V QQ — 


: 5.0 V ; 


±10%, Vss = OV,Ta = 


25°C 


, vin — u V, I — iivirizj 


Parameter 




Symbol 


MIn 




Max Unit 


Input capacitance*"" 




Cin 






10 pF 


Output capacitance*"" 




Gout 






15 pF 



Note: 1 . This parameter is sampled and not 1 00% tested. D1 5/A-1 pin is output. 
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HN62454N Series 



AC Characteristics (Vcc = 5.0 V ± 10%, Vss = V, Ta = to + 70°C) 

• Output load: ITTL + Cl = 100 pF (including jig) 

• Input pulse level: 0.45 to 2.4 V 

• Input and output timing reference level: 1.5 V 

• Input rise and fall time: 5ns 



HN62454N-85 HN62454N-1 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit Note 


Read cycle time 


tpc 


85 





100 





ns 


Page read cycle time 


tpc 


35 





40 





ns 


Address access 


Ua 





85 





100 


ns 


Page address access time 




' 


35 





40 


ns 


CE access time 


tACE 





85 





100 


ns 


OE access time 


tOE 





35 





40 


ns 


BHE access time 


%HE 





85 





100 


ns 


Output hold time from address change 


toHA 












ns 


Output hold time from CE 


tOHC 












ns 


Output hold time from OE 


tpHO 












ns 


Output hold time from BHE 


tOHB 












ns 


CE to output in high-Z 


tCHZ 




30 




30 


ns 1 


OE to output in high-Z 


tOHZ 




30 




30 


ns 1 


BHE to output in high-Z 


tBHZ 




30 




30 


ns 1 


CE to output in low-Z 


tCLZ 


5 




5 




ns 


OE to output In low-Z 


tOLZ 


5 




5 




ns 


BHE to output in low-Z 


tBLZ 


5 




5 




ns 



Note: 1 . tcHZ> toHZ and teHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62454N Series 



Timing Waveforms 

Word mode (BHE = 'Vm') or Byte Mode (BHE = *Vil') 



Address 



CE 



OE 



Dout 



tRC 



^CLZ 



toE 



toLZ 



High-Z 



Note: 1 . tDHA» toHO ^ho" Determined by faster. 
2. t^/^, tACE» ^OE' Determined by slower. 
3- tcLz. toLZ- Determined by slower. 



X 



^DHA 



^DHC 



tCHZ 



tOHZ 



Valid data 



High-Z 



Word Mode, Byte Mode Switch 



High-Z 



BHE 



D7 to DO 



IBHZ 



toHB 



D15to D8 



tAA 



toHA 



Valid data 



High-Z 



High-Z 



tsHE 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable, A17 to AO are valid. 

2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. 
Therefore, the input signals of opposite phase to the output must not be applied to them. 
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HN62454N Series 



Page mode 



A2 to A18 



AO, A1, 
(A-1) 



Dout 



tpA 



tOHA 



tpc 



tpA 



toHA 



tpc 



tpA 



toHA 



toHA 



Notes: 1 . Page address is determined as beiow. 
Word mode (BHE = 'High'): AO, A1 
Byte mode (BHE = 'Low'): A-1 , AO, At 
2. CE and OE are enable. 
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HN62454N Series 



Package Dimensions 
HN62454NP Series (DP.40) 



Unit: mm 



52.8 



4Q 53.8 Max 21 

nni-inni-innnnnnnnnnnnnn 



UUUUUUUUUUUUUUUUUUUU 



.1.2 



20 




(O 

00 

-o 



2.54 ±0.25 0.48 ±0.10 



d cvi 




15.24 




0.25!g:JJ|| 



0°-15° 



HN62454NFA Series (FP-40D) 



Unit: mm 



40 



26.00 



26.20 Max 

n n n n n n n n n rrn n n n n n I 



21 



^ UUUUUUUUUUUUUUUUUUUU20 g 



1.27 



1.10 Max 



TO 



0.40 ±0.10 




H tJ H H H b 





0.10 



0.12 



14.13 ±0.30 



1.72 



^0. 



10° 
0.8 ± 0.2 
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HN62454N Series 



Package Dimensions (cont) 
HN62454NTT Series (TTP.44D) 



Unit: mm 



18.41 



18.81 Max 

44 23 

n n nnn n n n nnnnn n nnn n nnnn 



(Q) 



0.30 ±0.10 



uuuuuuuuuuuuuuuuuuuuuu 

22 



0.80 



^ 0.13 (M) 



i^l 0.10 I 




11.76 ±0.20 



0-5° 



0.50 ±0.10 
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ADE-203-403 (Z) 



HN62W454 Series 

524,288-word x 8-bit / 262,144-word x 16-bit CMOS 
Programmable Mask ROM 

Preliminary 

ni lA^v^rri June 21, 1995 



The HN62W454 is a 4-Mbit CMOS Programmable 
Mask ROM organized either as 262,144 words by 
16 bits or 524,288 words by 8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. A high speed access 
of 120 ns (max) is the most suitable to the system 
using a high speed micro-computer by 16 bits. 

Features 

• Low voltage operation 

Operating supply voltage: + 3.0 V to 3.6 V 

• High speed 

Normal access time: 120/150 ns (max) 

• Low power 

Active: 216 mW (max) 
Standby: 108|jW(max) 

• Byte-wide or word-wide data organization 
(Switched by BHE terminal) 

• Three-state data output for or-tying 

• Directly LV-TTL compatible 
All inputs and outputs 



Ordering Information 



Access 



Type No. 


time 


Package 


HN62W454P-12 


120 


ns 


600 mil 40-pin 


HN62W454P-15 


150 


ns 


plastic DIP 








(DP-40) 


HN62W454FA-12 


120 


ns 


525 mil 40-pin 


HN62W454FA-15 


150 


ns 


plastic SOP 








(FP-40D) 


HN62W454TT-12 


120 


ns 


400 mil 44-pin 


HN62W454TT-15 


150 


ns 


plastic TSOPII 








(TTP-44D) 



Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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HN62W454 Series 



Pin Arrangement 



HN62W454PSeries 




(Top View) 



HN62W454FA Series 




HN62W454TT Series 



NCIZ 
NC 

A17E 
A7E 
A6 
ASCI 
A4 
A3IZ 
A2CI 
Aid 
AOd 
CEIZ 

OEC 

DOC 

DSC 

D1C 

D9C 

D2C 
D10C 

D3 
D11 d22 



iO 

P2 
3 
4 

C|5 
6 

□ 7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

□ 21 



AA 

44 


— 1 
1 


MP 


4o 


1 


MP 


AO 




Aft 

r\0 


4 1 


— 1 


AQ 


Af\ 

4U 


~i 
1 


Ain 




1 


A1 1 


OO 


—1 
— 1 


A19 


Of 


1 


A1Q 

M 1 O 


OO 


1 


A1 A 


OO 


— 1 




04 


— 1 


A16 


OO 


1 


BHE 


32 


□ 


Vss 


31 


□ 


D15/A-1 


30 


□ 


D7 


29 


□ 


D14 


28 


□ 


D6 


27 


□ 


D13 


26 


□ 


D5 


25 


□ 


D12 


24 


□ 


D4 


23 


□ 


Vcc 



(Top View) 



(Top View) 



Pin Description 



Symbol 


Function 


A-1, AO to A17 


Address inputs 


DO toD15 


Data outputs 


BHE 


8/16 bit (byte/word) mode switch 


CE 


Cliip enable 


OE 


Output enable 


NC 


No connection 


Vdd 


Power supply 


Vss 


Ground 
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HN62W454 Series 



Block Diagram 



A12 O ► 

I 

A2 0-> 



A17 (>-► 

I 

A13 O ► 

A1 (>-► 
AO O—^ 



(A-1)*1C> 



BHEO 



OE Q- 



Address 
Buffer 



CE 



X Decoder 



Y Decoder 



BHE = V,h: 16-blt(D15toD0) 
BHE = V,L : 8-bit (D7 to DO) 

Note: 1 . A-1 is least significant address. 



Memory Array 



Y Gates 



Hex / Byte 



3-state output 
buffer 



1^ i 



DO 



D15/(D7) 



When BHE Is 'low', D14 to D8 goes the high Impedance state, and D15 should be A-1 . 
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HN62W454 Series 



Mode Selection 

Pin 



Data output Address input 



l\/lode 


CE 


OE 


BHE 


D15/A-1 


D0-D7 D8-D15 LSB 


IVISB 


Standby 


H 


xi 


X 


X 


High-Z*2 High-Z — 




Output disable 


L 


H 


X 


X 


High-Z High-Z -- 




Read (16-bit) 


L 


L 


H 


Dout 


D0toD7 D8toD15A0 


A17 


Read (8-bit) 


L 


L 


L 


L 


D0toD7 High-Z A-1 


A17 


Read (8-bit) 


L 


L 


L 


H 


D8toD15High-Z A-1 


A17 



notes: 1 . x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 



Parameter 




Symbol 


Value 






Unit 


Supply voltage*'' 




Vdd 


- 0.3 to + 5.5 






V 


All input and output voltage*^ 




Vin, Vout 


-0.3 to Vdd + 0.3 




V 


Operating temperature range 




Topr 


to + 70 






•c 


Storage temperature range 




Tstg 


-55 to +125 






•c 


Temperature under bias 




Tbias 


-20 to + 85 






'C 


Notes: 1 . With respect to Vss- 














Recommended DC Operating Conditions (Ta 
Parameter Symbol Mm 


= to + 70°C) 
Typ 


Max 


Unit 


Supply voltage 


Vdd 


3.0 


3.3 


3.6 


V 






Vss 











V 




Input Voltage 


V|H 


2.2 




Vdd + 0.3 


V 






V|L 


-0.3 




0.8 


V 
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HN62W454 Series 



DC Characteristics 


(Vdd = 


3.3 V±i 


0.3 V, 


Vss = 


V, Ta = to + 70°C) 


Parameter 


Symbol Miii 


Max 


Unit 


Test 


condition 


Supply Active 


Iqd 




60/50 


mA 


Vdd = 


= 3.6 V, Idout = mA, tpc = 120/1 50ns 


current Standby 


ISB1 




30 


ma 


Vdd = 


= 3.6 V,CE>Vdd -0.2 V 


Standby 


ISB2 




3 


mA 


Vdd = 


= 3.6 V,CE> 2.2 V 


Input leakage current 


II.. 1 




10 


pA 


Vin = 


to Vdd 


Output leakage current 


lini 1 
"OL' 




10 


ma 


CE = 


2.2 V, Vout = to Vdd 


Output voltage 


•OH 


2.4 




V 


'oh = 


: - 2.0 mA 




Vol 




0.4 


V 


l0L = 


2.0 mA 


Capacitance (Vdd = 


= 3.3 V: 


±0.3V,Vss = 


0V,Ta = 25 


°C,Vin = OV,f=lMHz) 


Parameter 




Symbol 




Min 




Max Unit 


Input capacitance*"" 




Gin 








10 pF 


Output capacitance*"" 




Gout 








15 pF 



Note: 1 . This parameter is sampled and not 100% tested. D15/A-1 pin is output. 
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HN62W454 Series 



AC Characteristics (Vdd = 3.3 V ± 0.3 V, Vss = V, Ta = to + 70°C) 

• Output load: ITTL + Cl = 100 pF (including jig) 

• Input pulse level: 0.4 to 2.4 V 

• Input and output timing reference level: 1.4 V 

• Input rise and fall time: 5ns 



HN62W454-12 HN62W454-15 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Note 


Read cycle time 


tRC 


120 




150 




ns 




Address access 






120 




150 


ns 




CE access time 


Iace 




120 




150 


ns 




OE access time 


toE 




60 




70 


ns 




BHE access time 


^BHE 




120 




150 


ns 




Output hold time from address change 


toHA 












ns 




Output hold time from CE 


tOHC 












ns 




Output hold time from OE 


toHO 












ns 




Output hold time from BHE 


toHB 












ns 




CE to output in high-Z 


tCHZ 




50 




60 


ns 


1 


OE to output in high-Z 


tOHZ 




50 




60 


ns 


1 


BHE to output in high-Z 


tBHZ 




50 




60 


ns 


1 


CE to output in low-Z 


tCHZ 


5 




5 




ns 




OE to output in low-Z 


tOLZ 


5 




5 




ns 




BHE to output in low-Z 


tBLZ 


5 




5 




ns 





Note: 1 . tcHZ. ^ohz and tsHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62W454 Series 



Timing Waveforms 

Word mode (BHE = * Vih') or Byte Mode (BHE = *Vil') 



Address 



CE 



OE 



Dout 



tAA 



tOE 



tOLZ 



High-Z 



Note: 1 . tpHA' ^DHO ^HO- Determined by faster. 

2- tAA, t^cE. *oe: Determined by slower. 

3- tcLz, toLz- Determined by slower. 



^DHA 



^HC 



tCHZ 



L 



*DHO 



tOHZ 



Valid data 



High-Z 



Word Mode, Byte Mode Switch 



A-1 High-Z 



BHE 



D7 to DO 



^BHZ 



tpHB 



D15to D8 



tAA 



tpHA 



Valid data 



High-Z 



High-Z 



tBHE 



tsLZ 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable, A17 to AO are valid. 

2. D15/A-1 pin is in the output state when BHE Is high, CE and OE are enable. 
Therefore, the Input signals of opposite phase to the output must not be applied to them. 
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HN62W454 Series 


Package Dimensions 




HN62W454P Series (DP.40) 


Unit: mm 



52.8 



4Q 53.8 Max 

nnnnnnnnnnnnnnnnnnnp 



uuuuuuuuuuuuuuuuuuuu 

1 JL1.2 20 




2.54 ±0.25 0.48 ±0.10 



15.24 




0°-15° 



HN62W454FA Series (FP-40D) 



Unit: mm 



40 



26.00 



26.20 Max 



21 



/UUUUUUUUUUUUUUUUUUUU20 g 



1.27 



1.10 Max 



TO 



0.40 ±0.10 






CJ 


0.10 



0.12 CM. 



14.13 ±0.30 



1.72 



Li 



0^10° 

0.8 i£ 0.2 
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HN62W454 Series 



Package Dimensions (cont) 
HN62W454TT Series (TTP-44D) 



Unit: mm 



18.41 



18.81 Max 
44 23 

nn nnnn nnnn n nnnnnnnnnnn 



0.30 ±0.10 



uuuuuuuuuuuuuuuuuuuuuu 

22 



0.80 



^ 0.13 (M) 



lo| 0.10 I 




11.76 ±0.20 



'■ jA 







c 

!i 

a 
c 
c 


I S 

) <o \ 
> 1- 

) d - • •' 
/ 





0.50 ±0.10 
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8M Mask ROM 



Hitachi 205 
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HN62338B Series 

1,048,576-word x 8-bit CMOS Mask Programmable ROM 



HITACHI 



Under Development 



The HN62338B is a 8-Mbit CMOS Programmable 
Mask ROM organized as 1,048,576 words by 8 
bits. Realizing low power consumption, this 
memory is allowed for battery operation. In 
addition, the HN62338B, which provides large 
capacity of 8M bits, is ideally suited for kanji 
character generators. 

Features 

• Single +5V power supply 

• Maximum access time: 120 ns (max) 

• Low power consumption: 250 mW (typ) active 

5 |iW (typ) standby 

• Byte- wide data organization 

• Pin compatible with JEDEC 



Pin Arrangement 




(Top view) 



Block Diagram 



AO 



to 



Address 
buffer 



Memory 
array 



3-state 
output 
buffer 



DO 



to 



A19 



CE 



OE 



D7 
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HN62338B Series 



Ordering Information 



Type No. 


Access time 


Package 




HN62338BP-12 


120 ns 


600 mil 32-pin plastic DIP (DP-32) 


HN62338BF-12 


120 ns 


32-pin plastic SOP (FP-32D) 


HN62338BTT-12 


120 ns 


32-pin plastic TSOP-II (TTP-32D) 


Absolute Maximum Ratings 






Item 


Symbol 


Value Unit 


Note 


Supply voltage 


Vcc 


-0.3 to +7.0 V 


1 


All input and output voltage 


Vin, Vout 


-0.3 to Vcc + 0-3 V 


1 


Operating temperature range 


Topr 


to +70 X 




Storage temperature range 


Tstg 


-55 to +125 X 




Temperature under bias 


Tbias 


-20 to +85 °C 




Note: 1 . With respect to Vss- 








Recommended DC Operating Conditions (Vss = V, Ta = to +70°C) 




Item Symbol Min 


lyp Max 


Unit 


Supply voltage Vqc 


4.5 


5.0 5.5 


V 


Input voltage V|h 


2.2 


~ Vcc + 0.3 


V 


V,L 


-^.3 


— 0.8 


V 
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HN62338B Series 



DC Electrical Characteristics (Vcc = 5 V ± 10%, Vss = V, Ta = to +70°C) 



Item 




Symbol 


Min 


Max 


Unit 


Test conditions 


Supply 
current 


Active 


'cc 




80 


mA 


Vcc = 5.5 V, Iqout = n^A, tpc = min 


Standby 




— - 


30 


ma 


Vcc = 5.5 V, CE > Vcc - 0.2 V 


Input leak 


;age current 


lllJ 




10 


pA 


V|N = OtoVcc 


Output leakage current 


lloJ 




10 


ma 


CE = 2.4V,VouT = 0toVcc 


Output voltage 


VOH 


2.4 




V 


loH = -205 pA 






Vol 




0.4 


V 


loL = 1-6 mA 



Capacitance (Vcc = 


5 V ± 10%, Vss = V, Ta = Vjn 


= OV,f = 


IMHz) 


Item 


Symbol Min 


Max 


Unit 


Input capacitance 


Gin — 


15 


PF 


Output capacitance 


Gout — 


15 


PF 



Note: This parameter is sampled and not 100% tested. 
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AC Electrical Characteristics (Vcc = 5 V ± 10%, Y^s = V, Ta = to +70°C) 

• Output load: ITTL gate + Cl = 100 pF • Input and output timing reference level: 1 .5 V 
(including jig capacitance) • Input rise and fall time: 5 ns 

• Input pulse level: 0.45 to 2.4 V 



HN62338B-12 



Item 


Symbol 


Min 


Max 


Unit 


Read cycle time 




120 


— 


ns 


Address access time 


Ua 


— 


120 


ns 


CE access time 






120 


ns 


OE access time 


toE 


— 


60 


ns 


Output hold time from address change 


tpHA 







ns 


Output hold time from CE 


*DHC 







ns 


Output hold time from OE 


^HO 







ns 


CE to output in high Z 


^CHZ*'' 




40 


ns 


OE to output in high Z 


tOHZ*1 




40 


ns 


CE to output in low Z 


tCLZ 


5 




ns 


OE to outpu in low Z 


tOLZ 


5 




ns 



Note: 1 . tQHz ^"^1 Iqhz defined as the time at which the output achieves the open circuit conditions and 
are not referred to output voltage levels. 
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HN62338B Series 



Timing Diagram 



Address 
CE 

OE 



tRC 



X 



-tAA- 



tcLZ 



-tACE- 



tpLZ , 



Dout 



HIghZ 



tOE 



X 



7l 



Notes: 1 . Idha. toHC' bho' Determined by faster. 

2. t^A, tACE» ^OE- Determined by slower. 

3. tcLz» k)LZ- Determined by slower. 



-tpHA 



tCHZ 



tOHC 



tOHZ 



Valid data 



HIghZ 



Power Up Sequence 



4.5V ■ 



^CC 



CE 



OV 



Address 



Dout 



tACE 



Valid data 



tAA 



Valid data 



t>Ons 

Note: This device is used ATD (Address Transient Detector). Therefore, Transfer either CE or address 
after power up to 4.5 V. 
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HN62338B Series 


Package Dimensions 




HN62338BP Series (DP-32) 


Unit : mm 



32 

n r" 


42.5 Max 

nrnnnnnnri nn nr 


17 

n n n 




y 


13.4 


U l_ 

1 


u U [_] u 


_ 


U U U U U U L 

1.2 


J LJ u 

16 





2.3 Max 



2.54 ±0.25 



0.48 ±0.10 



O CM 




15.24 



00. 

o 




u> 


" r 


c 











0.25!S:o5 



0°-15° 



HN62338BF Series (FP-32D) 



Unit : mm 



32 



20.45 



20.95 Max 

nnnnnnnnnnnnnnnn 



o 



17 



1 uuuuuuuuuuuuuuuu 



1.0 Max 



o 

CO 



1.27 



ZZ7 



0.10 



0.15 |(M) 



in 
o 
d 



CON. 
•»- O 

od 




14.14 ±0.30 



1.42 , 



^0-( 



0.8 
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HN62338B Series 


Package Dimensions (cont) 




HN62338BTT Series (TTP-32D) 


Unit : mm 



10.16 mm 
(400 mil) Type 



20.95 



21.35 Max 

32 17 
nnnnnnnnnnnnnnnn 



u u u u u u u 
1 



0.40 ±0.10 



u u u u u u u 



0.21 m 



. 1.15 Max 



131 



^^|o.- 



11.76 ±0.2 



0.50 ±0.10^ 1 I . 



Hitachi code 


TTP-32D 


JEDEC code 


MO-133CA 


EIAJ code 




Weight (g) 


0.51 
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HN62428 Series 



524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS 
Programmable Mask ROM 

HITACHI 



The HN62428 Series is a 8-Mbit CMOS 
Programmable Mask ROM organized either as 
524,288 words by 16 bits or as 1,048,576 words by 
8 bits. It can be operated with a battery because of 
low power consumption. 

Features 

• Single 5 V 

• Wired OR is permitted for the output in three 
states. 

• TTL compatible 

• Address access time: 150/200 ns (max) 

• Low power consumption: 100 mW (typ) active 

5 |LiW (typ) standby 

• Byte-wide or word-wide data organization 
(switched by BHE terminal) 



Ordering Information 



Type No. 


Access time 


Package 


HN62428P-15/-20 


150/200 ns 


600 mil 42-pin plastic DIP (DP-42) 


HN62428TT-15/-20 


150/200 ns 


44-pin plastic TSOP-II (TTP-44D) 


HN62428FB-15/-20 


1 50/200 ns 


44-pin plastic SOP (FP-44D) 
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HN62428 Series 



Block Diagram 



AO- 
to 
A18- 

CE 
BHE 
(A-l)*! 
OE 



Address 
buffer 




Memory 
array 




Hex/ 
Byte 




3-state 
output 
buffer 















DO 
to 

D15 
/(D7) 



BHE = ViH : 16-bit(D15 to DO) 
BHE = ViL : 8-bit(D7 to DO) 



Note: 1 . A-1 is least significant address. When BHE is low', D14 to D8 goes tiie liigh impedance state. 
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Pin Arrangement 



HN62428P 



HN62428TT 



A18C 
A17C: 

A6C 

A4II 
A3C 



A2[I 8 
A1C 
AOC 10 

ceC 11 
VssC 

OEC 
DOC 
D8|I 
Did 



D9C: 17 
D2C: 18 

DIOCI 19 
D3|I 20 

D11 C 21 



42 □ 
41 □ 
40 □ 
39 □ 
38 □ 
37 □ 
□ 
□ 
□ 
□ 



36 
35 
34 
33 
32 p 



12 
13 
14 
15 
16 



31 
30 
29 

28 p 
27 
26 p 
25 □ 



24 
23 
22 p 



NC 

A8 

A9 

A10 

All 

A12 

A13 

A14 

A15 

A16 

BHE 

Vss 

D15/A-1 

D7 

D14 

D6 

D13 

D5 

D12 

D4 

Vcc 



(Top View) 




(Top View) 



HN62428FB 



NCC 
A^QC 
A17[I 

A7II 

A6c: 

A5C 
A4E 
A3 II 
A2C: 
Aid 
AOC 
CEC 

vssc: 

OEC 
DOC 
DSC 
Did 

D9c: 

D2II 
DlOE 

D3C: 
D11 C 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 



44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 



□ NC 

□ NC 

□ A8 

□ A9 

□ A10 

□ A11 

□ A12 

□ A13 

□ A14 

□ A15 

□ A16 

□ bhe 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 

□ Vcc 



(Top View) 
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Absolute Maximum Ratings 








Item 




Symbol 






Unit 


Power supply voltage 




Vcc 


—0 to 4.7 




V 


Terminal voltage 




Vin, Vout 




■ 0.3 


V 


Operating temperature 




Topr 


n tn 4-70 




op 


Storage temperature 




Tstg 


-55 to +125 




°c 


Bias temperature 




Tbias 


-20 to +85 




°c 


Note: With respect to Vss- 












Recommended DC Operating Conditions (V33 = V, Ta = 


to 4■lo°c^ 




Item 


Symbol Min 


Typ 


Max 


Unit 


Power supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input voltage 


V|H 


2.2 




Vcc + 0.3 


V 




V|L 


-0.3 




0.8 


V 



DC Characteristics (Vcc = 5 V ± 10%, Vgs = V, Ta = to +70°C) 



Item 


Symbol 


Min 


Max 


Unit 


Test conditions 


Power supply Active 
current 


'cc 




50 


mA 


Vcc = V, Idout = n^A, tRc = min 


Standby 


'SB 




30 


MA 


Vcc = 5.5 V, CE > Vcc - 0.2 V 


Input leak current 


iil,i 




10 


ma 


Vin = to Vcc 


Output leak current 


iIloI 




10 


ma 


CE = 2.2 V, Vout = OtoVcc 


Output voltage 


Vqh 


2.4 




V 


Ioh = -205|jA 




Vol 




0.4 


V 


\qi = 1.6 mA 


Capacitance (Yqc = 


5 V ± 10%, Vss 


= OV,Ta = 


25°C,ViN = 0V,f=lMHz) 


Item 


Symbol 




Min 


Max Unit 


Input capacitance 


Gin 








15 pF 


Output capacitance 


Cout 








15 pF 



Note: This parameter is sampled and not 1 00% tested. 
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AC Operating Characteristics (Vcc = 5 V ± 10%, W^S = V, Ta = to +70°C) 
Test Conditions 

• Input pulse level: 0.8 to 2.4 V • Output load: 1 TTL gate + Cl = 100 pF 

• I/O timing reference level: 1 .5 V (including jig capacitance) 

• Input rise/fall time: 10 ns 



HN62428-1 5 HN62428-20 



Item 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Cycle time 


*RC 


150 




200 


— 


ns 


Address access time 




— 


150 


— 


200 


ns 


CE access time 


UCE 


— 


150 


— 


200 


ns 


OE access time 


tQE 


— 


70 


— 


100 


ns 


BHE access time 


%HE 


— 


150 


— 


200 


ns 


Output liold time from address cliange 


*DHA 





— 





— 


ns 


Output hold time from CE 


bhC 





— 





— 


ns 


Output hold time from OE 


bHO 





— 





— 


ns 


Output hold time from BHE 














ns 


CE to output in high-Z 






70 




70 


ns 


OE to output in high-Z 






70 




70 


ns 


BHE to output in high-Z 


tBHZ*^ 




70 




70 


ns 


CE to output in low-Z 


tCLZ 


10 




10 




ns 


OE to output in low-Z 


tOLZ 


10 




10 




ns 


BHE to output in low-Z 


feLZ 


10 




10 




ns 



Note: *1 tcHZ» tohZ 2ind t^HZ define the time at which the output goes to the high impedance state and 
is not referenced to output voltage level. 
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Timing Waveform 

Word Mode (BHE = "Vm") or Byte Mode (BHE = "Vil") 



Address 
CE 

6e 



Dout 



)< 



tRC 



-tAA- 



tCLZ 



-tACE- 



V 



tpLZ ■ 



High? 



tOE 



Notes: 1 . Xq^/^, ^dhC' ^DHO • Determined by whichever is faster. 
2- tAA» tACE' k)E • Determined by whichever is slower. 
3. tQ|_z, toLz Determined by whichever is slower. 



X 



toHA 



tCHZ 



tOHC 



tOHO 



Valid data 



HighZ 
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Switching between Word Mode and Byte Mode 




Notes: 1 . CE, OE are of selected status. A1 8 - AO are fixed. 

2. D15/A-1 terminal is of output state when BHE = V|h, CE and OE are of selected state. 
At this time, an input signal that is of the inverse phase to the output should not be 
impressed. 
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HN62428 Series 



Switching between Word Mode and Byte Mode 



A-1 



BHE 



D7 to DO 



D15toD8 



HighZ 



toHB 



tBHZ 



Valid data 



J' 



HighZ 



tBHE 



tSLZ 



High Z 



Valid data 



Valid data 



Notes: 1. CE, OE are of selected status. A1 8 -AO are fixed. _ 

2. D15/A-1 terminal is of output state when BHE = Vm, CE and OE are of selected state. 
At this time, an input signal that is of the inverse phase to the output should not be 
impressed. 



Package Dimensions 
HN62428P Series (DP-42) 



Unit : mm 



42 53.8 Max 22 

nnnnnnnnnnnr-innnnnnnnn 



52.8 



O 



1.2 



I u u u u u u u 

21 



CO 



2.54 ± 0.25 



0.48 ±0.10 




15.24 



S S 0°-15» 



0.25 !g;o^ 
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Package Dimensions (cont) 
HN62428TT Series (TTP-44D) 



Unit : mm 



18.81 Max 

44 23 

nnnnnnnnnnnnnnnnnnnnnn 






10.16 



0.30 ±0.10 



0.80 



22 



^ 0.13 (M) 



1^1 0.10 I 




11.76 ±0.20 



0-5° 



0.50 ±0.10 



HN62428FB Series (FP-44D) 



Unit : mm 



28.50 



28.70 Max 
44 23 

n nnn nnnnnnnn nn nnnnn nnn 



uuuuuuuuuuuuuuuuuuuuuu X 

1 22 « 




0.40 ±0.10 




16.04 ±0.30, 



1.72. 



0.80 ± 0.20 



0-10° 
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HN62W428 Series 



524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS 
Programmable Mask ROM 



HITACHI 



The HN62W428 is a 8-Mbit CMOS Programmable 
Mask ROM organized either as 524,288 words by 
16 bits or as 1,048,576 words by 8 bits. Realizing 
low power consumption, this memory is allowed 
for battery operation. 

Features 

• Low voltage and wide range operation: 3.0 to 
5.5 V 

• Maximum access time: 300 ns (max) 

• Low power consumption: 100 mW (typ) active 

5 |LiW (typ) standby 

• Byte-wide or word-wide data organization with 
BHE 



Ordering Information 



Type No. 


Access 
time 


Package 


HN62W428P 


300 ns 


600 mil 42-pln 
plastic DIP (DP-42) 


HN62W428FB 


300 ns 


44-pin plastic SOP 
(FP-44D) 


HN62W428TT 


300 ns 


44-pin plastic 
TSOP-II (TTP-44D) 



Block Diagram 



AO 



to 



A18 



CE 



BHE 



(A-1) 



OE 



Address 
buffer 



Memory 
array 









Hex/ 
Byte 







3-state 
output 
buffer 



DO 



to 



D15/(D7) 



BHE: 
BHE: 



V|H : 16-blt(D15to DO) 
V|L : 8-blt(D7 to DO) 



Note: 1. A-1 Is least significant address. 

When BHE Is 'low', D14 to D8 goes the high innpedance state. 
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HN62W428 Series 



Pin Arrangement 



HN62W428P 



HN62W428FB 



A18 CZ 
A17 CZ 

A7 

A6CZ 

A5 

A4 

A3 

A2 

A1 

AO C= 

CE 

Vss 

OE 

DO 

D8 

D1 CZj 
D9 

D2 1=1 
D10 

D3 
D11 



1 O 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 



42=1 
41=1 
40=1 
39=] 
38=1 
37=1 
36=3 
35=] 
34=1 
33=] 
32=1 
31=1 
30=] 
29=] 
28=] 
27=1 
26=1 
25=] 
24=] 
23=1 
22=] 



NC 

A8 

A9 

A10 

A11 

A12 

A13 

A14 

A15 

A16 

BHE 

Vss 

D15/A-1 

D7 

D14 

D6 

D13 

D5 

D12 

D4 

Vcc 



NC d 



A18 CZ 2 



A17 I 
A7 [ 



A6 C 5 



A5 
A4 

A3 g8 

A2 CZ 9 
A1 IZ 10 
AO t= 11 



CE 
Vss 
OE g 14 
DO Cq 15 
D8 
D1 



D9CZ 18 



D2 d 



D10 C= 20 



D3 C 



D11 m 22 



19 



21 



NC 
NC 
A8 
A9 
t=] A10 
=] All 
A12 
=3 A13 
=] A14 
ZI A15 
=1 A16 
=1 BHE 
=3 Vss 
ZI D15/A-1 
=ID7 
=] D14 
D6 
=] D13 
=1 D5 
Z] D12 
ZI D4 
Vcc 



(Top view) 



(Top view) 



HN62W428TT 



NCd 
A18 CZ 
A17 

A7 

A6 

A5CZ 

A4CZ 

A3^ 

A2 

A1 

AO^ 
CEg 
Vss^ 

DO 

D8 

D1 

D9CZ 

D2 
D10 

D3 
D11 



10 

2 

3 

4 

5 



40 



NC 
NC 
42 p A8 
41 Z]A9 
Z]A10 
ZDA11 
A12 
A13 
A14 
35BA15 
'=^A16 
_BHE 
32 □ Vss 

D15/A-1 
D7 
D14 
D6 
D13 
D5 
D12 
D4 



23 Z]Vcc 



(Top view) 
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Absolute Maximum Ratings 



Item 


Symbol 


Value 


Unit 


Note 


Supply voltage 


Vcc 


-0.3 to +7.0 


V 


1 


All input and output voltage 


Vin, Vout 


-0.3 to Vcc + 0-3 


V 


1 


Operating temperature range 


Topr 


to +70 


°c 




Storage temperature range 


Tstg 


-55 to +125 


°c 




Temperature under bias 


Tbias 


-20 to +85 


°c 




Note: 1 . With respect to Vss- 










Recommended DC Operating Conditions (Vgs = V, Ta = 
Item Symbol Min Typ 


to +70°C) 
Max 


Unit 


Supply voltage Vqc 


3.0 


5.0 


5.5 


V 


Input voltage V|h 


2.2 




Vcc + 0.3 


V 




-0.3 




0.6 


V 



DC Electrical Cliaracteristics (Yqc = 3 to 5.5 V, W^S = V, Ta = to +70°C) 



Item Symbol Min Max Unit Test conditions 



Supply 
current 


Active 


'cc 




50 


mA 


Vcc = 5.5 V, Idout = "lA, tRc = min 


Active 


•cc 




25 


mA 


Vcc = 3.0 V, Idout = mA, tpc = min 




Standby 


'sB 




30 


ma 


Vcc = 5.5 V, CE > Vcc - 0-2V 


Input leal 


kage current 


II, J 




10 


pA 


V|N = OtoVcc 


Output leakage current 


IIolI 




10 


pA 


CE = 2.2V,VouT = 0toVcc 


Output voltage 


VoH 


2.4 




V 


Ioh = -205mA 






Vol 




0.4 


V 


loL= 1.6 mA 
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Capacitance (Vcc = 3.0 to 5.5 V, Y^S = V, Ta 
Item Symbol Min 


= 25°C, ViN 
Max 


= OV,f 


= 1 MHz) 
Unit 


Input capacitance Cin 




15 




pF 




Output capacitance Gout 




15 




pF 




Note: Tills parameter Is sampled and not 100% tested. 










AC Electrical Characteristics (Vqq 


= 3.0 to 5.5 V, Vss = V, Ta = to +70°C) 


• Output load: ITTL gate + Cl = 100 pF 
(including jig capacitance) 

• Input pulse level: 0.6 to 2.4 V 


• 
• 


Input and output timing reference level: 1 .5 V 
Input rise and fall time: 10 ns 


Item 


Qi/iTihnI 
oyiiiiiJwi 


Min 


Max 




Unit 


Read cycle time 


^RC 


300 






ns 


Address access time 


\a a 




300 




ns 


CE access time 


^ACE 




300 




ns 


OE access time 






150 




ns 


BHE access time 


*BHE 




300 




ns 


Output hold time from address change 


^DHA 









ns 


Output hold time from CE 


tpHC 









ns 


Output hold time from OE 


toHO 









ns 


Output hold time from BHE 


tpHB 









ns 


CE to output in high Z 


tcHZ*^ 




100 




ns 


OE to output in high Z 


toHZ*^ 




100 




ns 


BHE to output in high Z 


tBHZ*^ 




100 




ns 


CE to output in low Z 


^CLZ 


10 






ns 


OE to output in low Z 


^OLZ 


10 






ns 


BHE to output in low Z 




10 






ns 



Note: 1 . tcHZ' ^ohz ^"^^1 tgHz defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 



228 Hitachi 



HN62W428 Series 



Timing Diagram 



(1) Word mode (BHE = 'V,h') or Byte mode (BHE = Vjl') 



Address 
CE 

6e 



Dout 



X 



HighZ 



-tAA - 



tCLZ 



tpLZ , 



Notes: 1 . tpHA* bhC' bho- Determined by faster. 

2. tAA, UcE» toE- Determined by slower. 

3. tcLz. toLz: Determined by slower. 



-tACE- 



toE 



- toHA 



tcHZ 



toHC 



toHO 



Valid data 



HighZ 



(2) Word mode, Byte mode switch 



A-1 



BHE 



D7 to DO 



D15 to D8 



HighZ 



tOHB 




tAA 



Valid data 



J' 



High Z 



HighZ 




Valid data 



Valid data 



tBLZ 



Notes: 1 . CE and OE are enable A1 8 to AO are valid. 

2. D1 5/A-1 pin is in the output state when BHE is high, CE and OE are enable. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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Package Dimensions 




HN62W428P Series (DP-42) 


Unit : mm 




d cvi o°-^5° 



HN62W428FB Series (FP-44D) 



Unit : mm 



28.50 



28.70 Max 
44 23 

nnnnnnnnnnnnnnnnnnnnnn 



uuuuuuuuuuuuuuuuuuuuuu 

1 22 



0.40 ±0.10 



1.27 



- M 0.10 1 

-1^1 0.12 |@| 




16.04 ±0.30. 



1.72 _ 



0.80 ± 0.20 



O-IO** 
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HN62W428 Series 



Package Dimensions (cont) 

HN62W428TT Series (TTP-44D) Unit : mm 



18.41 



18.81 Max 
44 23 

nn n n n nnnnnnn n nnn n nnnnn 




0.50 ±0.10 
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ADE-203-397A (Z) 



HN62448 Series 

524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS 
Programmable Mask ROM 



HITACHI June 13, 1995 



The Hitachi HN62448 is a 8-Mbit CMOS 
Programmable Mask ROM organized either as 
524,288 words by 16 bits or as 1,048,576 words by 
8 bits. Realizing low power consumption, this 
memory is allowed for battery operation. A high 
speed access of 100/120 ns is the most suitable to 
the system using a high speed microcomputer by 
16 bits as 8,086 and 68,000 e.t.c. 

Features 

• Single + 5V power supply 

• Access time: 100 ns/120 ns (max) 

• Low power dissipation: 300 mW typ (active) 

5 |jW typ (standby) 

• Byte-wide or word-wide data organization with 
BHE 



Ordering Information 



Access 



Type No. 


time 


Package 


HN62448P-10 


100 ns 


eOOmil 


HN62448P-12 


120 ns 


42-pin plastic 






DIP (DP-42) 


HN62448FB-10 


100 ns 


44-pln plastic 


HN62448FB-12 


120 ns 


SOP 






(FP-44D) 


HN62448TT-10 


100 ns 


44-pin plastic 


HN62448TT-12 


120 ns 


TSOP II 






(TTP-44D) 
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Pin Arrangement 



HN62448P Series 




(Top View) 



HN62448TT Series 




NCC1 
A18C:2 
A17IZ3 
A7IZ4 
ASCIS 
A5IZ6 
A4[I7 
ASCIB 
A2(I9 
Aid 10 
AOC 11 
GEE 12 

OEIZ 14 
DOC 15 
DSC 16 
Did? 
D9C: 18 
D2C19 

D10C20 
D3[Z21 

D11C22 



HN62448FB 



Series 

44 □ 
43 □ 
42 □ 
41 □ 
40 □ 
39 □ 
38 □ 
37 □ 
36 □ 
35 □ 
34 □ 
33 □ 
32 □ 
31 □ 
30 □ 
29 □ 
28 □ 
27 □ 
26 □ 
25 □ 
24 □ 
23 □ 



NC 

NC 

A8 

A9 

A10 

All 

A12 

A13 

A14 

A15 

A16 

BHE 

Vss 

D15/A-1 

D7 

D14 

D6 

D13 

D5 

D12 

D4 

Vcc 



(Top View) 



(Top View) 
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Pin Description 




Pin name 


Function 


AO to A18 


Address 


D0toD14 


Output 


D15/A-1 


Output/address 


OE 


Output enable 


CE 


Chip enable 


BHE 


Byte/word selection 


Vcc 


Power supply 


Vss 


Ground 


NC 


No connection 



Block Diagram 



AO O-^ 

I 

A15 O ► 



A16 O—^ 

I 

A18 O-H 



{A-1)*'0 



BHE O 



OE O 



Address 
Buffer 



CE O [>> 



X Decoder 



Y Decoder 



BEH = V,h: 16-bit (D15to DO) 
BEH = V,L : 8-bit (D7 to DO) 



Memory Array 



Y Gates 



Hex /Byte 



3-state output 
buffer 



DO D15/(D7) 
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Absolute Maximum Ratings 



Parameter 


Symbol 


Value 


Unit 


Note 


Supply voltage 


Vcc 


-0.3 to 7.0 


V 


1 


All Input and output voltage 


Vin, Vout 


-0.3 to Vcc +0.3 


V 


1 


Operating temperature range 


Topr 


0to70 


•c 




Storage temperature range 


Tstg 


-55 to +125 


•c 




Temperature under bias 


Tbias 


-20 to +85 


*c 





Notes: 1 . With respect to Vss- 



Recommended DC Operating Conditions (VSS = V, Ta = to +70 °C) 



Parameter 




Symbol 


Min 




Typ 


Max 


Unit 


Supply voltage 




Vcc 


4.5 




5.0 


5.5 


V 


Input voltage 




V,H 


2.2 






Vcc +0.3 V 






V,L 


-0.3 






0.8 


V 


JL/ VxilCtl CtdCt liSLICiS 


V V cc — 


5V±10%, Vss = < 


OV,Ta = Oto +70T) 




Parameter 


Symbol 


1 Mln 


Max 


Unit 


Test 


condition 




Supply Active 


Ice 




100/80 


mA 


Vcc = 


= 5.5 V, Idout = mA, tpc = mln 


current Standby 


'SB1 




30 


ma 


Vcc = 


= 5.5V,CE> 


: Vcc -0.2 V 


Standby 


ISB2 




3 


mA 


Vcc = 


= 5.5V,GE> 


:2.4V 


Input leakage current 


lllJ 




10 


ma 


Vin = 


to Vcc 




Output leakage current 


HoJ 




10 


ma 


CE = 


2.2 V, Vout 


= to Vcc 


Output voltage 


VoH 


2.4 




V 


loH = 


-205 pA 






Vol 




0.4 


V 


l0L = 


1.6 mA 




Capacitance (Vcc = 


5V±: 


10%, Vss 


= V, Ta 


= 25 


°C, Vin 


= OV,f = 


1 MHz) 


Parameter 




Symbol 


Min 




Max 


Unit 


Input capacitance* V 




Cin 






15 


PF 


Output capacitance*"" 




Gout 






11 


5 


PF 



Notes: 1. This Parameter Is periodically sampled and not 100% tested. 
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AC Characteristics (Vcc = 5 V ± 10%, Vss = V, Ta = to + 70°C) 

• Output load: ITTL gate + Cl = 100 pF 
(including scope & jig) 

• Input pulse levels: 0.45 to 2.4 V 

• Input and output timing reference level: 1.5V 

• Input rise and fall times: 5 ns 



HN62448-1 HN62448-1 2 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Read cycle time 


tRC 


100 


— 


120 


— 


ns 


Address access time 


tAA 


— 


100 


— 


120 


ns 


CE access time 


tACE 


— 


100 


— 


120 


ns 


OE access time 


toE 


— 


40 


— 


50 


ns 


BHE access time 


tsHE 


— 


100 


— 


120 


ns 


Output hold time from address change 


tpHA 












ns 


Output hold time from CE 


toHC 












ns 


Output hold time from OE 


toHO 












ns 


Output hold time from BHE 


tpHB 












ns 


CE to output in high-Z 


tcHZ*'' 




40 




40 


ns 


OE to output in high-Z 


toHZ*^ 




40 




40 


ns 


BHE to output in high-Z 


tBHZ^ 




40 




40 


ns 


CE to output in low-Z 


tcLZ 


5 




5 




ns 


OE to output in low-Z 


toLZ 


5 




5 




ns 


BHE to output in low-Z 


tsLZ 


5 




5 




ns 



Note: 1 . tcHz, toHz and tsHz are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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Timing Waveform 

Word mode (BHE = Tih') or Byte mode (BHE = Til*) 



Address 



CE 



OE 



Dout 



tRC 



X 



^AA 



Jace 



tOE 



Notes: 1. toHA. tDHC> toHo: Determined by faster. 
@ 02. tAA, tACE. toE: Determined by slower. 
0Z. tcLZ. toLz: Detemilned by slower. 



X 



tpHA 



tCHZ 



7 tpHZ 



Word mode, Byte mode switch 



Address \M^L. 



tAA 



BHE 



D7 to DO 



tBHZ 



toHB 



D15toD8 



tOHA 



HIgh-Z 



I 



IS)' 



High-Z 



tBLZ 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable A18 to AO are valid. __ 

02. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. 

(^Therefore, the input signals of opposite phase to the output must not be applied to them. 



238 Hitachi 



HN62448 Series 



Power Up Sequence 



4.5V- 



OV 



CE 



Address 
(A0toA18) 



Dout 



/ 


1 


tACE 






t 








XXXXXXXX) 


(- Valid data 




tAA 




<XXXXXXXXXXXXXXXXXXXXXXX) 


^ Valid data 



t>Ons 

Notes: This device is used AID (Address Transient Detector). 
Therefore, transfer either CE or address (AO to A18) after power up to 4.5 V. 
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Package Dimensions 




HN62448P Series (DP-42) 


Unit : mm 



52.8 



42 53.8 Max 22 

□□annnnaQaaaaannaaaaa 



o 



' uuuuuuuuuuuuuuuuauuui 





2.54 ± 0.25 



d c\i 0°-15° 



HN62448FB Series (FP-44D) 



Unit : mm 



28.50 



28.70 Max 
44 23 

nnnnnnnnnnnnnnnnnnnnnn 



uuuuuuuuuuuuuuuuuuuuuu 

1 22 



(innnnnnnjiiinnnj^^ 



0.40 ±0.10 



1.27 



H^lo.10 1 

-1^1 0.12 |@| 




16.04 ±0.30 



1.72. 



0.80 ± 0.20 



0-10° 
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Package Dimensions (cont) 
HN62448TT Series (TTP.44D) 



Unit : mm 



18.41 



18.81 Max 
44 23 

nn nnnnn nnn n n nn n nnnnnn n 



unuuun 
1 



0.30 ±0.10 



uuyuuuuuuuuuuuuu 

I 1 22 

0.80 



0.13 (M) 



i^lo.iol 




11.76 ±0.20. 



M 



0.50 ±0.10 



0-5° 
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ADE-203-385A (Z) 



HN62448N Series 

524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS 
Programmable Mask ROM 



HITACHI 



May 23, 1995 



The Hitachi HN62448N is a 8-Mbit CMOS 
Programmable Mask ROM organized either as 
524,288 words by 16 bits or as 1,048,576 words by 
8 bits. Realizing low power consumption, this 
memory is allowed for battery operation. A high 
speed access of 100/120 ns is the most suitable to 
the system using a high speed microcomputer by 
16 bits as 8,086 and 68,000 e.t.c. 

Features 

• Single + 5V power supply 

• Normal access time: 100 ns/120 ns (max) 

• Page access time: 40 ns/50 ns (max) 

• Low power dissipation: 300 mW typ (active) 

5 |iW typ (standby) 

• Byte-wide or word-wide data organization with 
BHE 



Ordering Information 





Access 




Type No. 


time 


Package 


HN62448NP-10 


100 ns 


eOOmil 


HN62448NP-12 


120 ns 


42-pin plastic 






DIP (DP-42) 


HN62448NFB-10 


100 ns 


44-pin plastic 


HN62448NFB-12 


120 ns 


SOP 






(FP-44D) 


HN62448NTT-10 


100 ns 


44-pin plastic 


HN62448NTT-12 


120 ns 


TSOP II 






(TTP-44D) 
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Pin Arrangement 



HN62448NP Series 




(Top View) 



HN62448NTT Series 




NCC 1 
A18IZ2 
A17[I3 
A7[I4 
A61Z5 
A5C6 
A4CI7 
A3 CI 8 
A2CI9 
Aid 10 
AOC 11 
CEIZ 12 
N^C 13 
OEC 
DOC 
D8C 
Did 
D9E: 
D2[I 
D10C 
D3C 



HN62448NFB 



Series 



D11[Z22 



14 
15 
16 
17 
18 
19 
20 
21 



44 □ 
43 □ 
42 □ 
41 □ 
40 □ 
39 □ 
38 □ 
37 □ 
36 □ 
35 □ 
34 □ 
33 □ 
32 □ 
31 □ 
30 □ 
29 □ 
28 □ 
27 □ 
26 □ 
25 □ 
24 □ 
23 □ 



NC 

NC 

A8 

A9 

A10 

All 

A12 

A13 

A14 

A15 

A16 

BHE 

Vss 

D15/A-1 

D7 

D14 

D6 

D13 

D5 

D12 

D4 

Vcc 



(Top View) 



(Top View) 
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Pin Description 




Pin name 


Function 


AO toA18 


Address 


D0toD14 


Output 


D15/A-1 


Output/address 


OE 


Output enable 


CE 


Chip enable 


BHE 


Byte/word selection 


Vcc 


Power supply 


Vss 


Ground 


NC 


No connection 



Block Diagram 



AO 0-> 

I 

A15 O—^ 



A16 O ► 

I 

A18 O— ► 



(A-D'^O- 



BHEQ- 
OE O 



Address 
Buffer 



CE O [>> 



X Decoder 



Y Decoder 



(AO, A1) 



BEH = V,h: 16-bit (D15to DO) 
BEH = V,L : 8-bit (D7 to DO) 



Memory Array 



Y Gates 



► Page Decoder 



Hex / Byte 



3-state output 
buffer 



DO D15/(D7) 
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Absolute Maximum Ratings 



Parameter 




Symbol 


Value 




Unit 




Note 


Supply voltage 




Vcc 




-0.3 to 7.0 




V 




1 


All input and output voltage 




Vin, Vout 


-0.3 to Vcc +0.3 


V 




1 


Operating temperature range 




Topr 




U 10 /U 




•c 






Storage temperature range 




Tstg 




— OO lO + 1 £.0 




•c 






Temperature under bias 




Tbias 




-20 to +85 




•c 






Notes: 1. With respect to Vss- 


















Recommended DC Operating Conditions (VSS 


= OV,Ta = 


Oto +70 °C) 






Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply voltage 


Vqc 




4.5 


5.0 


5.5 




V 




Input voltage 


V,H 




2.2 




Vcc 


+0.3 


V 






V,L 




-0.3 




0.8 




V 





DC Characteristics (Vcc = 5 V ±10%, Vss = V, Ta = to +70°C) 



Parameter 


Symbol 


1 Min 


Max 


Unit 


Test condition 


Supply Active 


Ice 




120/100 


mA 


Vcc = 5.5 V, Jdout = mA, tpc = min 


current Standby 


ISB1 




30 


ma 


Vcc = 5.5 V, CE > Vcc -0.2 V 


Standby 


ISB2 




3 


mA 


Vcc = 5.5 V,CE> 2.4 V 


Input leakage current 


lllJ 




10 


ma 


Vin = to Vcc 


Output leakage current 


IIqlI 




10 


ma 


CE = 2.2 V, Vout = Oto Vcc 


Output voltage 


VOH 


2.4 




V 


loH = -205 [jA 




Vol 




0.4 


V 


loL = 1-6mA 


Capacitance (Vcc = 


5 V±10%, Vss 


= OV,Ta 


= 25°C, Vin = V, f = 1 MHz) 


Parameter 




Symbol 


Min 




Max Unit 


Input capacitance*^ 




Cin 






15 pF 


Output capacitance*^ 




Gout 






15 pF 



Notes: 1 . Tins Parameter is periodically sampled and not 1 00% tested. 
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AC Electrical Characteristics (Vcc = 5 V ± 10%, Vss = V, Ta = to + 70°C) 

• Output load: ITTL gate + Cl = 100 pF 
(including scope & jig) 

• Input pulse levels: 0.45 to 2.4 V 

• Input and output timing reference level: 1.5V 

• Input rise and fall times: 5 ns 



HN62448N-1 HN62448N-1 2 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Read cycle time 


tpc 


100 


— 


120 


— 


ns 


Page read cycle time 


tpc 


40 


— 


50 


— 


ns 


Address access time 


tAA 


— 


100 


— 


120 


ns 


Page address access time 


tpA 


— 


40 


— 


50 


ns 


CE access time 


tACE 


— 


100 


— 


120 


ns 


OE access time 


toE 


— 


40 


— 


50 


ns 


BHE access time 


tsHE 


— 


100 


— 


120 


ns 


Output hold time from address change 


tpHA 












ns 


Output hold time from CE 


toHC 












ns 


Output hold time from OE 


toHO 












ns 


Output hold time from BHE 


toHB 












ns 


CE to output in high-Z 






40 




40 


ns 


OE to output in high-Z 






40 




40 


ns 


BHE to output in high-Z 


tBHZ^ 




40 




40 


ns 


CE to output in low-Z 


tcLZ 


5 




5 




ns 


OE to output in low-Z 


toLZ 


5 




5 




ns 


BHE to output in low-Z 


tsLZ 


5 




5 




ns 



Note: 1 . tcHz. toHz and tsHz are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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Timing Waveform 

Word mode (BHE = 'Vm') or Byte mode (BHE = ' VilO 



Address 



CE 



OE 



Dout 



tRC 



tACE 



tOE 



<ES)( 



Notes: 1 . toHA. toHC, toHo: Determined by faster. 
@ 02.. \Afii, tACE, toE: Determined by slower. 
03. tcLZ. toLz: Determined by slower. 



tpHA 



tCHZ 



tpHC. 



tOHZ 



tOHO 



Valid data 



High-Z 



Word mode, Byte mode switch 



Address • 



Ua 



BHE 



D7 to DO 



tsHZ 



D15toD8 



High-Z 



tBHE 



High-Z 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable A1 8 to AO are valid. 

02. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. 

^Therefore, the input signals of opposite phase to the output must not be applied to them. 
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Page mode 



A2toA18 



AO, A1,(A-1) 



I 



tRC 



Dout 



tpc 



tpA 



Notes: CE and OE are enable. 



tOHA 



tPA 



tOHA 



tpc 



tpA 



tOHA 



tOHA 




Power Up Sequence 



4.5V- 



OV 



CE 



Address 
(A2 to A18) 



Dout 





\ 

t 


tACE 










XXXXXXXX) 


(- Valid data 




tAA 





t>Ons 

Notes: This device is used ATP (Address Transient Detector). Therefore, 
^ ^ Transfer either CE or address (A2 to A18) after power up to 4.5 V. 



Valid data 
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Package Dimensions 




HN62448NP Series (DP-42) 


Unit : mm 



42 

,a □ a □ n g [ 



53.8 Max 




2.54 ± 0.25 



d cvi 0''-15*' 



HN62448NFB Series (FP-44D) 



Unit : mm 



28.50 



28.70 Max 
44 23 

nnnnnn n nnn n nnn n nn nnnnn 



uuuuuuuuuuuuuuuuuuuuuii 

1 22 



0.40 ±0.10 



1.27 



- M 0.10 1 

i^|0.12|(M)| 








o 




d 




+1 












d 









16.04 ±0.30 



1.72^ 



^ 0-10° 
0.80 ± 0.20 ' 
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Package Dimensions (cont) 
HN62448NTT Series (TTP.44D) 



Unit : mm 



18.41 



18.81 Max 

44 23 

nnnnnnnnnnnnnnnnnnnnnn 



0.30 ±0.10 



uuuuuuuuuuuuuuuuuuuuuu 

22 



0.80 



^ 0.13 m 



Wl 0.10 I 




11.76 ±0.20 



CO \ 



0.50 ±0.10 



0-5° 
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ADE-203-484 (Z) 



HN62W448N Series 

524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS 
Programmable Mask ROM 

Preliminary 

■ I IXAO l-l I ° ° 

■ ■ ■ ■ rnX^ WU I November 22, 1 995 



The Hitachi HN62W448N is a 8-Mbit CMOS 
Programmable Mask ROM organized either as 
524,288 words by 16 bits or as 1,048,576 words by 
8 bits. Realizing low power consumption with low 
voltage operation, this memory is allowed for 
battery operation. And low voltage high speed 
page access of 60/70 ns and normal access of 
120/150 ns are realized. 

Features 

• Low voltage operation : 3.3 V ± 0.3 V 

• Normal access time: 120/150 ns (max) 

• Page access time: 60/70 ns (max) 

• Low power dissipation 
Active: 220 mW (max) 
Standby: 3 |iW (max) 

• Byte- wide or word-wide data organization 
(Switched by BHE terminal) 

• 4-word page access mode 

• Three-state data output for wired or-tying 

• Directly LV-TTL compatible 
All inputs and outputs 



Ordering Information 
Access 

Type No. time Package 

HN62W448NP-12 120 ns 600mil 
HN62W448NP-15 150 ns 42-pin plastic 
DIP (DP-42) 

HN62W448NFB-1 2 1 20 ns 44-pin plastic 
HN62W448NFB-1 5 1 50 ns SOP 
(FP-44D) 

HN62W448NTT-1 2 1 20 ns 44-pin plastic 
HN62W448NTT-1 5 1 50 ns TSOP II 
(TTP-44D) 



Preliminary: This document contains information on a new product. Specifications and information contained herein are 
subject to change without notice. 
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Pin Arrangement 



HN62W448NP Series 



(Top View) 



HN62W448NTT Series 



NCC 
A18C: 
A17 
A7 
A6C 
A51Z 
A4 
A3[Z 
A2C: 
Aid 

Aoc: 

CEC 

OEC 
DOC 
DSC 
Did 
D9IZ 
D2IZ 

D10 
D3C 

DUCI 



2 

□ 3 
d4 
5 
6 

P7 
8 



10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

21 
22 



44 


□ NC 


43 


□ NC 


42 


□ A8 


41 


□ A9 


40 


□ A10 


39 


□ All 


38 


□ A12 


37 


□ A13 


36 


□ A14 


35 


□ A15 


34 


□ A16 


33 


□ BHE 


32 


□ Vss 


31 


□ D15/A-1 


30 


□ D7 


29 


□ D14 


28 


□ D6 


27 


□ D13 


26 


□ D5 


25 


□ D12 


24 


□ D4 


23 


□ Vdd 
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A18CI 


iO 


42 


□ NC 


NCC 


1 


44 


□ NC 


A17C: 


2 


41 


□ A8 


A18IZ 


2 


43 


□ NC 


A7E: 


3 


40 


□ A9 


A17E: 


3 


42 


□ A8 


A6C: 


4 


39 


□ A10 


A7C 


4 


41 


□ A9 


A5[I 


5 


38 


□ All 


A6IZ 


5 


40 


□ A10 


A4IZ 


6 


37 


□ A12 


A5IZ 


6 


39 


□ All 


A3[I 


7 


36 


□ A13 


A4IZ 


7 


38 


□ A12 


A2CI 


8 


35 


□ A14 


A3II 


8 


37 


□ A13 


Aid 


9 


34 


□ A15 


A2C: 


9 


36 


□ A14 


AOd 


10 


33 


□ A16 


AlC 


10 


35 


□ A15 


CEC 


11 


32 


□ BHE 


AOC 


11 


34 


□ A16 


Vssc: 


12 


31 


□Vss 


CEC 


12 


33 


□ BHE 


OEC 


13 


30 


□ D15/A-1 


VssC 


13 


32 


□ Vss 


DOE 


14 


29 


□ D7 


OEC 


14 


31 


□ D15/A-1 


D8EI 


15 


28 


□ D14 


DOC 


15 


30 


□ D7 


Die 


16 


27 


□ D6 


D8C 


16 


29 


□ D14 


D9C: 


17 


26 


□ D13 


Die 


17 


28 


□ D6 


D2[I 


18 


25 


□ D5 


D9C 


18 


27 


□ D13 


DIOC 


19 


24 


□ D12 


D2C 


19 


26 


□ D5 


Dsn 


20 


23 


□ D4 


D10C 


20 


25 


□ D12 


DUE 


21 


22 


□ Vdd 


D3C 


21 


24 


□ D4 










D11C 


22 


23 


□ Vdd 



(Top View) 



(Top View) 
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Pin Description 




Pin name 


Function 


AO to A18 


Address 


DO to D14 


Output 


D15/A-1 


Output/address 


OE 


Output enable 


CE 


Chip enable 


BHE 


Byte/word selection 


Vdd 


Power supply 


Vss 


Ground 


NC 


No connection 



Block Diagram 



AO (>—>■ 

I 

A15 O ► 



A16 (>-► 

I 

A18 O ► 



Address 
Buffer 



(A-D^Q- 
BHEQ- 



OE O 



CE 



(>-[>i 



X Decoder 



Y Decoder 



(AO, A1) 



Memory Array 



Y Gates 



Page Decoder 



Hex /Byte 



3-state output 
buffer 



BHE = V,h: 16-bit (D15to DO) 
BHE = V,L : 8-bit (D7 to DO) 



Note: 1. A-1 is least significant address. 
@ @ When BHE is 'low', D14 to DB goes the high impedance state. 



T 

DO ■ 



D15/(D7) 
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Absolute Maximum Ratings 



Parameter 




Symbol 




Value Unit 




Note 


Supply voltage 




Vdd 




-0.3 to +5.5 V 




1 


All input and output voltage 




Vin, Vout 




-0.3 to Vdd +0.3 V 




1 


Operating temperature range 




Topr 




to 70 'C 






Storage temperature range 




Tstg 




-55 to +125 "G 






Temperature under bias 




Tbias 




-20 to +85 'C 






Note: 1 . With respect to Vss- 














Recommended DC Operating Conditions (Ta = 
Parameter Symbol Min 


to +70 ''C) 

Typ Max 


Unit 


Supply voltage 


Vdd 


3.0 




3.3 3.6 


V 






Vss 










V 




Input voltage 


V,H 


2.2 




— Vdd +0.3 


V 






V,L 


-0.3 




— 0.8 


V 




DC Characteristics (Vdd = 
Parameter Symbol 


3.3 V ± 0.3V, Vss = V, Ta = to +70°C) 
Min Max Unit Test condition 






Supply Active bo 




60 


mA 


Vdd = 3.6 V, bouT = mA, tpc = 


= 120/150 ns 


current Standby Isbi 




30 


ma 


Vdd = 3.6V,CE>Vdd -0.2 V 




Standby Isb2 




3 


mA 


Vdd = 3.6 V, CE = 2.2 V 






Input leakage current IIilI 




10 


pA 


Vin = to Vdd 






Output leakage current HqlI 




10 


ma 


CE = 2.2V, VouT = Oto Vdd 




Output voltage Vqh 


2.4 




V 


loH = -2.0 mA 






Vol 




0.4 


V 


loL = 2.0 mA 






Capacitance (Vdd = 3.3 V ± 0.3V, Vss = V, Ta 
Parameter Symbol Min 


= 25°C,Vin = OV,f = 
Max 


IMHz) 
Unit 


Input capacitance*^ 


Gin 






10 


PF 




Output capacitance*^ 


Gout 






15 


PF 





Note: 1 . Tins Parameter is periodically sampled and not 1 00% tested. 



256 Hitachi 



HN62W448N Series 



AC Characteristics (Vdd = 3.3 V ± 0.3V, Vss = V, Ta = to + 70°C) 

• Output load: ITTL gate + Cl = 100 pF 
(including scope & jig) 

• Input pulse levels: 0.4 to 2.4 V 

• Input and output timing reference level: 1.4V 

• Input rise and fall time: 5 ns 



HN62W448N-12 HN62W448N-15 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Read cycle time 


tpc 


120 




150 




ns 


Page read cycle time 


tpc 


60 




70 




ns 


Address access time 






120 




150 


ns 


Page address access time 


tpA 




60 




70 


ns 


CE access time 


tACE 




120 




150 


ns 


OE access time 


toE 




60 




70 


ns 


BHE access time 


tsHE 




120 




150 


ns 


Output hold time from address change 


toHA 












ns 


Output hold time from CE 


toHC 












ns 


Output hold time from OE 


toHO 












ns 


Output hold time from BHE 


toHB 












ns 


CE to output in high-Z 


tcHZ*^ 




60 




70 


ns 


OE to output in high-Z 


toHZ*'' 




60 




70 


ns 


BHE to output in high-Z 






60 




70 


ns 


CE to output in low-Z 


tcLZ 


5 




5 




ns 


OE to output in low-Z 


toLZ 


5 




5 




ns 


BHE to output in low-Z 


tBLZ 


5 




5 




ns 



Note: 1 . tcHz. toHZ and tsHz are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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Timing Waveforms 

Word Mode (BHE = 'Vih') or Byte Mode (BHE = 'VilO 



Address 



CE 



OE 



Dout 



^AA 



tACE 



tOE 



<XXX)( 



Notes: 1. tpHA. toHC. tpHo: Determined by faster. 
$ @ 02. tAA, tACE, toE: Determined by slower. 
@ 02. tcLZ, toLz: Determined by slower. 



toHA 



tCHZ 



toHC. 



tOHZ 



Valid data 



High-Z 



Word Mode, Byte Mode Switch 



Address - — H!gh:Z_ 



tAA 



BHE 



D7 to DO 



tBHZ 



tOHB 



D15toD8 



High-Z 



tBHE 



IS)' 



High-Z 



Valid data 



Valid data 



Notes: 1. CE and OE are enable A18 to AO are valid. 

02. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. 

^Therefore, the input signals of opposite phase to the output must not be applied to them. 
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Page Mode 



A2toA18 



1 



AO, A1 



(A-1) ^( 



^AA 



Dout 



tpc 



tpA 



toHA 



tpA 



toHA 



1 



tOHA 



Notes: CE and OE are enable. 



Power Up Sequence 



3.0V- 



OV 



CE 



Address 
(A2 to A1 8) 



Dout 



tACE 



Valid address 



tAA 



t>Ons 

Notes: This device is used ATP (Address Transient Detector). Therefore, 
@ @ @ Transfer either CE or address (A2 to A18) after power up to 3.0 V. 



Valid data 
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HN62W448NFB Series (FP.44D) 



Unit : mm 



28.50 



28.70 Max 
44 23 

nnnnn n nnnnn n nnnnnnn n nn 



uuuuuuuuuuuuuuuuuuuuuu 

1 22 



(tnnnrtnnnnji^^ 



0.40 ±0.10 



1.27 



- M 0.10 1 

-1^1 0.12 |(M)| 




16.04 ±0.30. 



1.72. 



0.80 ± 0.20 



0-10° 
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Package Dimensions (cont) 
HN62W448NTT Series (TTP-44D) 



Unit : mm 



18.41 



18.81 Max 

44 23 

nnnnnnnnnnnnnnnnnnnnnn 



0.30 ±0.10 



uuuuuuuuuyuuuuuuuuuuuu 

22 



0.80 



^ 0.13 (M) 



01 0.10 I 




11.76 ±0.20 




0.50 ±0.10 
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ADE-203-447 (Z) 



HN62W4018M Series 

1,048,576-word x 16-bit CMOS 
Programmable Mask ROM 

HITACHI 



Preliminary 
Rev. 0.0 
November 1, 1995 



The HN62W4018M is a 16-Mbit CMOS 
Programmable Mask ROM organized as 1,048,576 
words by 16 bits. Realizing low power 
consumption, this memory is allowed for battery 
operation. And a high speed access of 120/150 ns 
(max) is the most suitable to the system using a 
high speed micro-computer by 16 bits. 

Features 



Ordering Information 

Access 

Type No. time Package 

HN62W401 8MTA-1 2 1 20 ns 48 pin 
HN62W401 8MTA-1 5 1 50 ns plastic TSOP - II 

(TTP-48D) 



• Low voltage operation: 3.3 V± 0.3 V 

• High speed 

Normal access time: 120 ns/150 ns (max) 
Page access time: 40 ns/50 ns (max) 

• Low power consumption 
Active : 360 mW (max) 
Standby : 0.72 mW (max) 
Power down mode : 36 |liW (max) 

• 8-word page access mode 

• Three-state data output for or-tying 

• LV-TTL compatible 



Preliminary: This document contains information on a new product. Specifications and information contained herein are 
subject to change without notice. 
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Pin Arrangement 





HN62W4018MTA 




AO nz 


10 


48 


Z3 PWD 


A1 CZ 




47 


Z3 NC 


A2 CZ 


3 


46 


ZD A19 


A3 nz 


4 


45 


z: OE 


A4 d 


5 


44 


z: CE 


Vdd ^ 


6 


43 


=1 Vss 


DO d 


7 


42 


=1 D15 


D1 [Z 


8 


41 


Z3 D14 


D2 EI 


9 


40 


ZD D13 


D3 CZ 


10 


39 


ZZ D12 


Vss CZ 


11 


38 


ZZ Vss 


Vdd f= 


12 


37 


^ Vdd 


D4 iz: 


1 o 


Ou 


ZD D11 


D5 CZ 


14 


35 


z: D10 


D6 CZ 


15 


34 


ZZ\ D9 


D7 CZ 


16 


33 


Z3 D8 


vss C- 


1 / 




1 \/r>r\ 

— 1 VDD 


A5 CZ 


18 


31 


Z3 A18 


A6 CZ 


19 


30 


Z3 A17 


A7 CZ 


20 


29 


=] A16 


A Q 1 

Ao 1 — 


21 


28 


1 A i C 

1 Alt) 


A9 CZ 


22 


27 


ZD A14 


A10 CZ 


23 


26 


ZD A13 


A11 CZ 


24 


25 


ZD A12 




(Top view) 







Pin Description 



Pin name 


Function 


Pin name 


Function 


A3 to A19 


Address inputs 


PWD 


Power down input 


AO to A2 


Page address inputs 


NC 


No connection 


DO to D15 


Data output 


Vdd 


Power supply 


CE 


Chip enable 


Vss 


Ground 


OE 


Output enable 
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Block Diagram 



A19 
to 
A9 



A8 
to 
A3 



A2 
to 
AO 



OE 
CE 
PWD 



Address 
buffer 



X Decoder 



Y Decoder 















Control 
Logic 





Memory 
array 



Y Gating 



Page 
Decoder 



3-state 
output buffer 



TJ 

DO to D15 



Mode Selection 

Pin 



Data output Address input 



Mo6e 


PWD 


CE 


OE 


D0-D15 


LSB 


MSB 


Power down 


L 


xi 


X 


High-Z*2 






Standby 


H 


H 


X 


High-Z 






Output disable 


H 


L 


H 


High-Z 






Read (16-bit) 


H 


L 


L 


DO to D15 


AO 


A19 



Notes: 1 . x: Don't care. 

2. High-Z: High impedance. 
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Absolute Maximum Ratings 



Parameter 


Symbol 




Value Unit 


Note 


Supply voltage 


Vdd 




-0.3 to +5.5 V 


1 


All input and output voltage 


VI n, vout 




— u.o 10 Vdd " 


1 


Operating temperatue range 


Topr 




to +70 °C 




Storage temperature range 


Tstg 




-55 to +125 °C 




Temperature under bias 


Tbias 




to +oO O 




Note: 1 . With respect to Vss 










Recommended DC Operating Conditions (Vss 


= OV,Ta = Oto 70°C) 




Parameter 


Symbol MIn 




Typ Max 


Unit 


Supply voltage 


Vdd 3.0 




o.o o.u 


V 


Input voltage 


V|H 2.2 




— Vdd + 0-3 


V 




V,L -0.3 




— 0.8 


V 


DC Characteristics (Vdd 


= 3.3 V±0.3 V, Vss = 


:OV,Ta = Oto 70°C) 




Parameter 


Symbol Min 


Max 


Unit Test condition 




Active supply current 


'dd — 


100 


mA Vdd = 3.6 V, Idout = 


mA, tpc = min 


Standby power supply current 


ISB1 — 


200 


|jA Vdd = 3.6V, CE>Vdd- 0.2 V 




ISB2 — 


3 


mA Vdd = 3.6 V,CE> 2.2 V 


Power down supply current 


IpWD — 


10 


MA Vdd = 3.6 V, PWD < 0.2 V 


Input leakage current 


ly - 


10 


MA Vin = OVtoVDD 




Output leakage current 


lloJ - 


10 


pA CE = 2.2 V, Vout = V to Vdd 


Output voltage 


VoH 2.4 




V loH = -2mA 






Vol - 


0.4 


V loL = 2 mA 




Capacitance (Vdd = 3.3 V ±0.3 V, Vss = V, Ta = 25°C, Vin = V, f = 1 MHz) 


Parameter 


Symbol 


Min Max 


Unit 


Input capacitance*^ 


Gin 




— 10 


PF 


Output capacitance*"" 


Cout 




— 15 


PF 



Note: 1 . This parameter is sampled and not 1 00% tested. 
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AC Characteristics (Vdd = 3.3 V ± 0.3 V, Vss = V, Ta = to 70°C) 

• Output load: ITTL + Cl = 100 pF (including jig capacitance) 

• Input pulse level: 0.4 V to 2.4 V 

• Input and output timing reference level: 1.4 V 

• Input rise and fall time: 5 ns 



HN62W4018M-12 HN62W4018M-15 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit Note 


Read cycle time 


tpc 


120 


— 


150 


— 


ns 


Page read cycle time 


tpc 


40 


— 


50 


— 


ns 


Address access time 


tAA 


— 


120 


— 


150 


ns 


Page address access time 


tpA 


— 


40 


— 


50 


ns 


CE access time 


tACE 


— 


120 


— 


150 


ns 


OE access time 


tOE 




40 




50 


ns 


Output hold time from address change 


tOHA 












ns 


Output hold time from CE 


tDHC 












ns 


Output hold time from OE 


tpHO 












ns 


Output hold time from PWD 


tpHP 












ns 


CE to output in high Z 


tCHZ 




40 




50 


ns 1 


OE to output in high Z 


tOHZ 




40 




50 


ns 1 


CE to output in low Z 


tCLZ 


5 




5 




ns 


OE to output in low Z 


tOLZ 


5 




5 




ns 


Recovery time from PWD 


tR 


10 




10 




MS 



Note: 1 . tcHZ and toHZ are defined as the time at which the output achieves the open circuit conditions 
and are not referred to output voltage levels. 
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Timing Waveform 
Normal Mode 



Address 



CE 



OE 



Dout 



tRC 



toE 



tOLZ 



High-Z 



Notes: 1 . toHA. ^dho toHO- Determined by faster. 
2- t^A. tACE» ^oe: Determined by slower. 
3. tci_z. toLZ- Determined by slower. 



)( 



7 



toHA 



IDHC 



tCHZ 



f 



tOHZ 



Valid data 



High-Z 



Page Mode 



A3 to A19 



AO to A2 



)( 



Dout 



tAA 



tpc 



tpA 



tpHA 



tpc 



tpA 



toHA 



X 



tpHA 



tOHA 



Notes: 1 . CE and OE are enable. 
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Power Down Mode 



CE 



Address 



PWD 









AAAAAAAAAAAAAAAAAAA 








> 


(XXXXXXXXXXXXXXXXXXX) 


/ 












Valid data ^ 


High-Z 


^ Valid data 








toHP 


tR 












\ 


\ / 





Power Up Sequence 



3.0V 
OV- 

CE 



Address 



Dout 



PWD 



tp> 100|js 



tF|> 10pS 



UCE 



^AA 



Valid data 



Notes: 1 . This device is used ATD(Address Transition Detector). Therefore, transfer either 
CE or address(A19 to A3) after power up to 3.0 V. 
2. tp, tp: Determined by slower. 
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Package Dimensions 
HN62W4018MTA Series (TTP.48D) 



Unit : mm 



20.00 Max 

48 25 

nnnnnnnnnnnnnnnnnnnnnnnn 




@ 


13.97 


UUUUUUI 

1 

0.80. 


1 uuu 


uuuuuuuuuuuu 
24 


1.20 Max 


0.30 ±0.10 


|^| 0.13 ® 





15.57 ±0.10 



0.50 ±0.10 



0-5° 
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1,048,576-word x 16-bit / 2,097,152 x 8-bit CMOS 
Programmable Mask ROM 

HITACHI 



The HN624316 is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
1,048,576 words by 16 bits or as 2,097,152 words 
by 8 bits. Realizing low power consumption, this 
memory is allowed for battery operation. And a 
high speed access of 120/150 ns is the most 
suitable to the system using a high speed 
microcomputer by 16 bits as 8,086 and 68,000, etc. 

Features 

• Single +5 V power supply 

• Maximum access time: 120/150 ns (max) 

• Low power consumption: 300 mW (typ) active 

5 |iW (typ) standby 

• Byte-wide or word-wide data organization with 
BHE 



Ordering Information 
Type No. 



Access 
time 



Package 



HN624316P-12 120 ns 



HN624316P-15 150 ns 



600 mil 42-pin 
plastic DIP 
(DP-42) 



HN624316FB-12 120 ns 



HN624316FB-15 150 ns 



44-pin plastic SOP 
(FP-44D) 



HN624316TA-12 120 ns 



HN624316TA-15 150 ns 



48-pln plastic 

TSOP-II 

(TTP-48D) 



Block Diagram 



AO 

to 

A19 

CE 
BHE 
(A-1)*1 
OE 



Address 
buffer 



Memory 
array 









Hex/ 
Byte 







3-state 
output 
buffer 



DO 



to 



D15/(D7) 




BHE = V|H : 16-bit(D15to DO) 
BHE = V|L : 8-bit(D7 to DO) 



Note: 1. A- 1 is least significant address. 

When BHE is 'low', D14 to D8 goes 
the high impedance state. 
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Pin Arrangement 

HN624316P 



A18 1 — 




42 


— 1 fi^-\Q 


A17 1 — 


9 
c. 


A^ 

*n 


— 1 Afi 
— 1 AO 


A7 CZ 


g 


40 


— 1 yyg 


Aft 1 — 
AD 1 — 






— 1 Ain 

— 1 AlU 


A5 C 


c 
O 


oo 


— 1 y^-j "1 




O 


O/ 


— 1 A1<1 


A3 tll 


•J 


36 


— 1 y^-jg 


A2 C 


8 


35 


=3 A14 


A1 1= 


9 


34 


=] A15 


AO C= 


10 


33 


=] A16 


CEC- 


11 


32 


=1BHE 


Vssl= 


12 


31 


=3 Vss 




13 


30 


=1 D15/A-1 


DO d 


14 


29 


=1 D7 


D8C: 


15 


28 


=1 D14 


D1 1= 


16 


27 


=1 D6 


D9 d 


17 


26 


=1 D13 


D2 t= 


18 


25 


=] D5 


D10 d 


19 


24 


=1 D12 


D3d 


20 


23 


=1 D4 


D11 d 


21 


22 


=1 Vcc 



(Top view) 



HN624316FB 



Mr* 1 — 


1 








Alfl 1 — 
Alo 1 


o 

£. 




40 


— 1 A1Q 

1 Aiy 


Ai7 1 — 
A 1 / 1 


O 
O 




AO 
4^ 


— 1 Afl 
1 AO 


A7 1 — 
A/ 1 


4 




41 


1 f^Q 


AC I — 
AO 1 


5 




40 


— 1 AiA 
— 1 AlU 


AR 1 — 
AO 1 


c 
o 




oy 


— 1 A1 1 
1 A 1 1 


AA 1 — 
A4 1 — 


7 




oo 


""1 Ai O 
— 1 Al^ 


A'a 1 — 
Ao 1 — 


o 
o 




Q7 

Of 


— 1 A1 Q 
— 1 AlO 


AO 1 — 


Q 




oo 


— 1 A14 


A1 d 


10 




35 


Z] A15 


AO CZ 


11 




34 


dl A16 


CE d 


12 




33 


dIBHE 


Vss d 


13 




32 


=] Vss 


OE d 


14 




31 


=] D15/A-1 


DO d 


15 




30 


=]D7 


D8 d 


16 




29 


ID D14 


D1 d 


17 




28 


dl D6 


D9d 


18 




27 


=] D13 


D2 d 


19 




26 


=1 D5 


D10 d] 


20 




25 


=3 D12 


D3 d; 


21 




24 


dl D4 


D11 d] 


22 




23 


=] Vcc 



(Top view) 



HN624316TA 



NCd 


lO 


48 


ZDNC 


NCCZ 


2 


47 


I3NC 


NC C 


3 


46 


ZDNC 


A18 CZ 


4 


45 


ZD A19 


A17 CZ 


5 


44 


Z3A8 


A7IZ: 


6 


43 


ZDA9 


ASCI 


7 


42 


=1 A10 


A5 CZ 


8 


41 


Z3 All 


A4CZ: 


9 


40 


Z] A12 


A3iz: 


10 


39 


Z3A13 


A2CZ 


11 


38 


Z3A14 


A1 CZ 


12 


37 


Z]A15 




13 


36 


ZD A16 


CECZ 


14 


35 


Z3BHE 


\feg CZ 


15 


34 


=lVss 


OECZ 


16 


33 


ZD D15/A-1 


DO CZ 


17 


32 


ZDD7 


D8 1= 


18 


31 


Z]D14 


D1 C 


19 


30 


Z]D6 


D9 P 


20 


29 


ZDD13 


D2 CZ 


21 


28 


z:D5 


D10 CZ 


22 


27 


Z]D12 


D3 C 


23 


26 


z:d4 


D11 CZ 


24 


25 


ZD Vcc 



(Top view) 
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Absolute Maximum Ratings 



Item 


Symbol 


Value 


Unit 


Note 


Supply voltage 


Vcc 


-0.3 to +7.0 


V 


1 


All input and output voltage 


Vin, Vout 


-0.3 to Vcc + 0-3 


V 


1 


Operating temperature range 


Topr 


to +70 


°c 




Storage temperature range 


Tstg 


-55 to +125 


°c 




Temperature under bias 


Tbias 


-20 to +85 


°c 




Note: 1 . With respect to Vss- 










Recommended DC Operating Conditions (V^s = V, Ta = 
Item Symbol Min Typ 


to +70°C) 
Max 


Unit 


Supply voltage Vqc 


4.5 


5.0 


5.5 


V 


Input voltage V|h 


2.2 




Vcc + 0.3 


V 


V,L 


-0.3 




0.8 


V 



DC Electrical Characteristics (Vcc = 5 V ± 10%, Vss = V, Ta = to +70°C) 



Item 


Symbol 


Min 


Max 


Unit 


Test conditions 


Supply Active 
current 


'cc 




90/80 


mA 


Vcc = 5.5 V, Idout = rnA, 
tRc = 120 ns/1 50 ns 


Standby 


'SB1 




30 


ma 


Vcc = 5.5 V. CE > Vcc- 0.2 V 


Standby 


ISB2 




3 


mA 


Vcc = 5.5 V,CE> 2.2 V 


Input leakage current 


II,lI 




10 


ma 


V,N = to Vcc 


Output leakage current 


IIolI 




10 


ma 


CE = 2.2V,VouT = OtoVcc 


Output voltage 


VOH 


2.4 




V 


Ioh = -205mA 




Vol 




0.4 


V 


Iql = 1 .6 mA 
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Capacitance (V^c = 


= 5 V ± 10%, Vss = 


= V, Ta 


=25°C,ViN = 


OV,f= IMHz) 


Item 


Symbol 


Min 


Max 


Unit 


Input capacitance 


Cin 




15 


PF 


Output capacitance 


Gout 




15 





Note: Tiiis parameter is sampled and not 100% tested. 



AC Electrical Characteristics (Vcc = 5 V ± 10%, Y^S = V, Ta = to +70X) 

• Output load: ITTLgate + Cl = 100 pF • Input and output timing reference level: 1 .5 V 
(including jig capacitance) • Input rise and fall time: 5 ns 

• Input pulse level: 0.45 to 2.4 V 



HN62431 6-1 2 HN62431 6-1 5 



Item 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Read cycle time 


tpc 


120 


— 


150 


— 


ns 


Address access time 


*AA 


— 


120 


— 


150 


ns 


CE access time 


*ACE 


— 


120 


— 


150 


ns 


OE access time 


toE 




55 




70 


ns 


BHE access time 


^BHE 




120 




150 


ns 


Output hold time from address change 


^DHA 












ns 


Output hold time from CE 


bhC 












ns 


Output hold time from OE 


tpHO 












ns 


Output hold time from BHE 


toHB 












ns 


CE to output in high Z 


tcHZ*^ 




40 




70 


ns 


OE to output in high Z 


toHZ*^ 




40 




70 


ns 


BHE to output in high Z 


tBHZ*^ 




40 




70 


ns 


CE to output in low Z 


*CLZ 


5 




5 




ns 


OE to output in low Z 


biz 


5 




5 




ns 


BH E to output in low Z 


^BLZ 


5 




5 




ns 



Note: 1 . tcHz hnz ^md tgnz defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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Timing Diagram 



(1) Word mode (BHE = Vih') or Byte mode (BHE = 'Vil') 



Address 
CE 

OE 



> 


( ) 


< 




^ lAA ► 


y 




iDHA 



tCLZ 



-tACE- 



tpLZ , 



Dout 



HighZ 



tOE 



tCHZ 



tOHC 



tOHZ 



tOHO 



Valid data 



High Z 



Notes: 1 . tpHA. toHC' *dho' Determined by faster. 
2. t/vA, t^cE' k)E- Determined by slower. 
3- tci_Z' k)LZ- Determined by slower. 



(2) Word mode, Byte mode switch 

HighZ 
A-1 



tAA 



BHE 



D7 to DO 



D15to D8 



HighZ 



toHA 



Valid data 



7" 



tBHZ 



HighZ 



tBHE 



tsLZ 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable A1 9 to AO are valid. 

2. D1 5/A-1 pin is in the output state when BHE is high, CE and OE are enable. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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Power Up Sequence 




Valid data 



t>Ons 

Note: This device is used ATD (Address Transient Detector). Therefore, transfer either CE or address 
after power up to 4.5 V. 
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Power Up Sequence 



4.5V ■ 



CE 



OV 



Address 



Dout 



tACE 



Valid data 



Valid data 



t>Ons 

Note: This device is used ATD (Address Transient Detector). Therefore, transfer either CE or address 
after power up to 4.5 V. 



Package Dimensions 
HN624316P Series (DP-42) 



Unit : mm 



52.8 



42 53.8 Max 22 

::jnnnnnnnnnnnnnnnnni-inn 



o 



u u u u u u u 

1 



UUUUUUCJUUUUU 

1.2 21 



2.54 ±0.25 




15.24 




10.25 !S.05 



d cvi 0°-15° 
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Package Dimensions (cont) 




HN624316FB Series (FP-44D) 


Unit : mm 



28.50 



28.70 Max 
44 23 

nnnnnnnnn n nnnnn n nnnnnn 



uuuuuuuuuuuuuuuuuuuuuu 

1 22 



0.40 ±0.10 



1.27 



- pl 0.10 I 
-1^1 0.12 |@| 



(innjiiinnnnmni^^ 




16.04 ±0.30^ 



1.72 



0.80 ± 0.20 



0-10° 



Unit : mm 




HN624316TA Series (TTP-48D) 



19.68 



20.00 Max 

48 25 

nnnnnnnnnnnnnnnnnnnnnnnn 



Oi 
CO 




in 
o 
d 

■H 



15.57 ±0.10 



0-5° 



0.50 ±0.10 
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1,048,576-word x 16-bit / 2,097,152-word x 8-bit CMOS 
Programmable Mask ROM 



HITACHI 



The HN624316N is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
1,048,576 words by 16 bits or as 2,097,152 words 
by 8 bits. Realizing low power consumption, this 
memory is allowed for battery operation. And a 
high speed access of 120/150 ns is the most 
suitable to the system using a high speed 
microcomputer by 16 bits as 8,086 and 68,000, etc. 

Features 

• Single +5 V power supply 

• Normal access time: 120 ns/150 ns (max) 

• Burst access time: 60 ns/70 ns (max) 

• Low power consumption: 300 mW (typ) active 

5 |aW (typ) standby 

• Byte-wide or word-wide data organization with 
BHE 



Ordering Information 



Type No. 


Access 
time 


Package 


HN624316NP-12 


120 ns 


600 mil 
42-pin plastic 
DIP (DP-42) 


HN624316NP-15 


150 ns 


HN624316NFB-12 


120 ns 


44-pin plastic 

SOP 

(FP-44D) 


HN624316NFB-15 


150 ns 


HN624316NTA-12 


120 ns 


48-pin plastic 

TSOP-II 

(TTP-48D) 


HN624316NTA-15 


150 ns 



Block Diagram 



(AO, A1) 



AO- 
to 
A19- 

CE 
BHE 
(A-1)*1 
OE 



-o 



Address 
buffer 




Memory 
array 




Burst 
docoder 




Hex/ 
Byte 




3-state 
output 
buffer 
















DO 
to 

D15 
/(D7) 



BHE = ViH : 16-bit(D15to DO) 
BHE = ViL : 8-bit(D7 to DO) 



Note: 1. A-1 is least significant address. When BHE is 'low', 
D14 to D8 goes the high impedance state. 
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Pin Arrangement 



HN624316NP 



HN624316NFB 




NC 

A18 C 
A17 

A7 p 

A6 

A5 

A4 

A3 

A2 

A1 

AO CZ 
CE 
Vss 
OE 
DO 

D8 CZ 
D1 [= 17 
D9 [=1 18 
D2 
D10 
D3 



D11 CZ 22 



44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 



ZINC 
Zl A19 
Z] A8 
ZD A9 
Zl A10 
Zl All 
Z] A12 
=1 A13 
Z1A14 
Zl A15 
Zl A16 
Z] BHE 
ZD Vss 
Z3 D15/A-1 
Z1D7 
Zl D14 
ZD D6 
Z D13 
Z D5 
Z D12 
D4 
Vcc 



(Top view) 



(Top view) 



HN624316NTA 



NCCZ 

NC m 

NC 1= 
A18CI 
A17 CZ 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

DO 
D8 CZ 
D1 



10 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 



D9 CZ 20 



D2 [ 
D10 [ 

D3 [ 
D11 [ 



: 21 

: 22 
: 23 
: 24 



NC 
ZDNC 
L_NC 
Z]A19 
A8 
A9 
A10 
All 
A12 
Z:A13 
A14 
A15 
A16 
BHE 
Vss 

D15/A-1 
13 D7 

D14 
t=]D6 

D13 
Z3 05 

D12 
Z3D4 
Vcc 



(Top view) 
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Absolute Maximum Ratings 



Item 


Symbol 


Value 


Unit 


Note 


Supply voltage 


Vcc 


-0.3 to +7.0 


V 


1 


All input and output voltage 


Vin, Vout 


-0.3 to Vqc + 0.3 


V 


1 


Operating temperature range 


Topr 


to +70 


'C 




Storage temperature range 


Tstg 


-55 to +125 


•c 




Temperature under bias 


Tbias 


-20 to +85 


'C 





Note: 1 . With respect to Vss- 

Recommended DC Operating Conditions (Vss = V, Ta = to +70°C) 



Item 


Symbol 


Min 




Typ 


I Max Unit 


Supply voltage 


Vcc 


4.5 




5.0 


5.5 V 


Input voltage 


V|H 


2.2 






Vcc + 0.3 V 




V,L 


-0.3 






0.8 V 


DC Electrical Characteristics (Vqc - 


: 5 V ± 10%, Vss = V, Ta = to +70 T) 


Item 


Symbol 


Min 


Max 


Unit 


Test conditions 


Supply Active 
current 


'cc 




120/ 
110 


mA 


Vcc = 5.5 V, Idout = mA, 
tRc = 120 ns/150 ns 


Standby 


'SB1 




30 


ma 


Vcc = 5.5 V, CE > Vcc-0.2 V 


Standby 


ISB2 




3 


mA 


Vcc = 5.5 V,CE> 2.2 V 


Input leakage current 


II,lI 




10 


ma 


V|N = to Vcc 


Output leakage current 


IIolI 




10 


ma 


CE = 2.2V,VouT = 0toVcc 


Output voltage 


VOH 


2.4 




V 


Iqh = -205 mA 




Vol 




0.4 


V 


Iql = 1 .6 mA 
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Capacitance (Vqc = 5 V 


± 10%, Vss 


= OV,Ta = 


= 25r,ViN = 


OV,f=lMHz) 


Item 


Symbol 


Min 


Max 


Unit 


Input capacitance 


Cin 




15 


PF 


Output capacitance 


Gout 




15 


PF 



Note: Tiiis parameter is sampled and not 100% tested. 



AC Electrical Characteristics (Vcc = 5 V ± 10%, W^S = V, Ta = to +70°C) 

• Output load: ITTLgate + = 100 pF • Input and output timing reference level: 1.5 V 
(including jig capacitance) • Input rise and fall time: 5 ns 

• Input pulse level: 0.45 to 2.4 V 



HN624316N-12 HN624316N-15 



Item 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Read cycle time 


^RC 


120 


— 


150 


— 


ns 


Burst read cycle time 


^BC 


60 


— 


70 


— 


ns 


Address access time 


W 


— 


120 


— 


150 


ns 


Burst address access time 


^BA 


— 


55 


— 


70 


ns 


CE access time 


UCE 


— 


120 


— 


150 


ns 


OE access time 


toE 




55 




70 


ns 


BHE access time 


^HE 




120 




150 


ns 


Output hold time from address change 


^DHA 












ns 


Output hold time from CE 


toHO 












ns 


Output hold time from OE 


bhO 












ns 


Output hold time from BHE 


^DHB 












ns 


CE to output in high Z 






40 




70 


ns 


OE to output in high Z 






40 




70 


ns 


BHE to output in high Z 


tBHZ*^ 




40 




70 


ns 


CE to output in low Z 


^CLZ 


5 




5 




ns 


OE to output in low Z 




5 




5 




ns 


BHE to output in low Z 




5 




5 




ns 



Note: 1 . tcHz» ^ohz ^md tgnz defined as the time at which the output achieves the open circuit 

conditions and are not referred to output voltage levels. 
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Timing Diagram 



(1) Word mode (BHE = 'Vjh') or Byte mode (SHE = 'V,l') 

tRC 



Address 
CE 

OE 



X 



)< 



-Ua 



tcLZ 



-tACE- 



Dout 



HighZ 



toE 



Notes: 1 . tpHA' ^dhC' hno' Determined by faster. 

2. t^A, UcE' toE* Determined by slower. 

3. tcLz, toLz"- Determined by slower. 



- tOHA 



tCHZ 



tOHC 



tOHZ 



toHO 



Valid data 



HighZ 



(2) Word mode, Byte mode switch 

High Z 
A-1 



Ua 



BHE 



D7 to DO 



D15to D8 



toHB 



HighZ 



Valid data 



7' 



tBHZ 



HighZ 




tBLZ 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable A1 9 to AO are valid. 

2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 



Hitachi 285 



HN624316N Series 



(3) Burst mode 



A2to A19 



AO, A1, (A-1) 






tpc 



tAA 



toHA- 



Dout 




Note: CE and OE are enable. 



tec 



tBA 



-Valid data- 



tOHA 




tec 



tBA 
tOHA 



/alid: 
s,data> 




tec 



tBA 
tpHA 



/alid: 
vdata/ 





/alid 
vdata/ 



Power Up Sequence 



CE 



4.5V 



OV 



Address 
(A19to A2) 



Dout 



tACE 



Valid data 



tAA 



Valid data 



t>Ons 

Note: This device is used ATD (Address Transient Detector). Therefore, Transfer either CE or address 
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HN624316NFB Series (FP-44D) 



Unit : mm 



28.50 



28.70 Max 
44 23 

nnnnnnnnnnnnnnnnnnnnnn 



uuuuuuuuuuuuuuuuuuuuuu 

1 22 



0.40 ±0.10 



1.27 



0.10 1 
-1^1 0.12 




16.04 ±0.30, 



1.72, 



0.80 ± 0.20 



0-10° 
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Package Dimensions (cont) 
HN624316NTA Series (TTP-48D) 



Unit: 



19.68 



20.00 Max 

48 25 

nnnnnnnnnnnnnnnnnnnnnnnn 




uuuuuu 


IIUUU 


uuuuuuuuuuuu 




1 






24 












0.80. 










0.30 ±0.10 


1^10.13 @| 


1 on 
1 .^U 



i£7 0.10 



15.57 ±0.10 



0-5° 



0.50 ±0.10 
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ADE-203-466 (Z) 



HN624416 Series 

1,048,576-word x 16-bit / 2,097,152-word x 8-bit CMOS 
Programmable Mask ROM 

Preliminary 

■ I IXAO l-l I '^^'^ ° ° 

n I I Jr^K^ n I November 20, 1 995 



The HN624416 is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
1,048,576 words by 16 bits or 2,097,152 words by 
8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. And a high speed 
access of 100/120 ns (max) is the most suitable to 
the system using a high speed micro-computer by 
16 bits. 

Features 

• Single 5 V supply 

• High speed 

Access time: 100/120 ns (max) 

• Low power 

Active: 660 mW (max) 
Standby: 165|LiW(max) 

• Byte-wide or word-wide data organization 
(Switched by BHE terminal) 

• Three-state data output for or-tying 

• Directly TTL compatible 
All inputs and outputs 

• Pin compatible with 8 Mbit Mask ROM 
(HN62448) 



Ordering Information 
Access 

Type No. time Package 

HN624416P-10 100 ns 600 mil 42-pin 
HN624416P-12 120 ns plastic DIP 
(DP-42) 

HN624416FB-10 100 ns 600 mil 44-pin 
HN624416FB-12 120 ns plastic SOP 
(FP-44D) 

HN62441 6TT-1 1 00 ns 400 mil 44-pin 
HN624416TT-12 120 ns plastic TSOP II 

(TTP-44D) 



Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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Pin Arrangement 



HN624416P Series 




(Top View) 



HN624416FB Series 
HN624416TT Series 



NCE 
A^Qd 
A17E: 

A7EI 

A6[I 

A5[Z 

A4IZ 

A3[I 

A2[I 

Aid 

Aoc: 

CEC 

OEc: 

DOC 

D8C: 

Did 

D9C 

D2C 
D10 

D3d21 
D11 ^22 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 



□ 20 



TIT" 



44 P 
43 



42 
41 
40 
39 
38 p 
37 □ 
36 □ 
35 □ 
34 □ 
33 P 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 



NC 

A19 

A8 

A9 

A10 

All 

A12 

A13 

A14 

A15 

A16 

BHE 

Vss 

D15/A-1 

07 

D14 

D6 

D13 

D5 

D12 

D4 

Vcc 



(Top View) 



Pin Description 



Symbol 


Function 


A-1, AO to A19 


Address inputs 


D0toD15 


Data outputs 


BHE 


8/1 6 bit (byte/word) mode switch 


CE 


Chip enable 


OE 


Output enable 


NC 


No connection 


Vcc 


Power supply 


Vss 


Ground 
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Block Diagram 



A19 O ► 

I 

A8 a— H 



A7 C^-^ 

I 

AO O—^ 



Address 
Buffer 



(A-1) 

BHEQ- 



OE Q- 



CE 



cH> 



BHE = V,h: 16-blt (D15to DO) 
BHE = V,L : 8-bit {D7 to DO) 

Note: 1 . A-1 is least significant address. 



X Decoder 



Y Decoder 



Memory Array 

1 T 



Y Gates 



1 I 



Hex /Byte 





3-state output 


) ► 


buffer 



DO 



D15/(D7) 



When BHE is 'low', D14 to D8 goes the high impedance state, and D1 5 should be A-1 . 
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Mode Selection 

Pin 

Data output Address input 

l\1ode CE OE BHE D15/A-1 D0-D7 D8-D15 LSB IVISB 



Standby 


H 


xl 


X 


X 


High-Z*2 High-Z — 




Output disable 


L 


H 


X 


X 


High-Z High-Z — 




Read (16-bit) 


L 


L 


H 


Dout 


D0toD7 D8toD15A0 


A19 


Read (8-bit) 


L 


L 


L 


L 


D0toD7 High-Z A-1 


A19 


Read (8-bit) 


L 


L 


L 


H 


D8toD15High-Z A-1 


A19 



Notes: 1 . x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 



Parameter 




Symbol 


Value 






Unit 


Supply voltage*"* 




Vcc 


- 0.3 to + 7.0 






V 


All input and output voltage*'' 




Vin, Vout 


- 0.3 to Vcc + 0-3 




V 


Operating temperature range 




Topr 


to + 70 






•Q 


Storage temperature range 




Tstg 


-55 to + 125 






'0 


Temperature under bias 




Tbias 


- 20 to + 85 






"C 


Note: 1 . With respect to Vss- 














Recommended DC Operating Conditions (Ta 
Parameter Symbol lAin 


= 0tO-l-70°C) 

tvp 


Max 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 






Vss 











V 




Input voltage 


V|H 


2.2 




Vcc + 0-3 


V 






V|L 


-0.3 




0.8 


V 
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DC Characteristics (Vcc = 5.0 V ± 10%, Vss = V, Ta = 


to + 70T) 


Parameter 


Symbol 


Min 


Max 


Unit 


Test condition 


Sunnlv Artix/p 
current 


Ice 




1 ?0/1 00 

1 C\JI 1 \J\J 


rnA 


Vcc = 5.5 V, Idout = mA, 
tRc = 100/120 ns 


Standby 


ISB1 


— 


30 


ma 


Vcc = 5.5 V, CE > Vcc - 0.2 V 


Standby 


'SB2 




3 


mA 


Vcc = 5.5V,CE>2.2 V 


Input leakage current 


IliU 




10 


ma 


Vin = to Vcc 


Output leakage current 


lloJ 




10 


ma 


CE = 2.2V, Vout = Oto Vcc 


Output voltage 


VOH 


2.4 




V 


loH = - 205 pA 




Vol 




0.4 


V 


loL = 1 .6 mA 


Capacitance (Vcc = 


5.0 V ± 10%, Vss 


= OV,Ta = 


25''C,Vin = 0V,f=lMHz) 


Parameter 


Symbol 


Min 




Max Unit 


Input capacitance*1 


Cin 








10 pF 


Output capacitance*"" 


Gout 








15 pF 



Note: 1 . This parameter is sampled and not 1 00% tested. D1 5/A-1 pin is output. 
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AC Characteristics (Vcc = 5.0 V ± 10%, Vss = V, Ta = to + 70°C) 

• Output load: ITTL + Cl = 100 pF (including jig) 

• Input pulse level: 0.45 to 2.4 V 

• Input and output timing reference level: 1.5 V 

• Input rise and fall time: 5ns 

HN624416-10 HN624416-12 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit 


Note 


Read cycle time 


tRC 


100 




120 




ns 




Address access time 


^AA 




100 




120 


ns 




CE access time 


tACE 




100 




120 


ns 




OE access time 


tOE 




40 




50 


ns 




BHE access time 


tBHE 





100 





120 


ns 




Output liold time from address change 


tOHA 


5 




5 




ns 




Output hold time from CE 


tOHC 












ns 




Output hold time from OE 


toHO 












ns 




Output hold time from BHE 


tpHB 












ns 




CE to output in high-Z 


tCHZ 




30 




30 


ns 


1 


OE to output in high-Z 


tOHZ 




30 




30 


ns 


1 


BHE to output in high-Z 


tBHZ 




30 




30 


ns 


1 


CE to output in low-Z 


tCLZ 


5 




5 




ns 




OE to output in low-Z 


tOLZ 


5 




5 




ns 




BHE to output in low-Z 


tSLZ 


5 




5 




ns 





Note: 1 . tcHZ. foHZ and tsHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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Timing Waveforms 

Word Mode (BHE = *Vih') or Byte Mode (BHE = *Vil') 



Address 



CE 



OE 



Dout 



^ACE 



tcLZ 



1: 



toE 



tOLZ 



High-Z 



Notes: 1 . tpHA' ^dho ^ho- Determined by faster. 

2. t/^, t^cE. ^OE' Determined by slower. 

3. tcLz, toLz- Determined by slower. 



/ 



X 



^DHA 



^DHC 



tCHZ 



^DHO 



tOHZ 



Valid data 



High-Z 



Word Mode, Byte Mode Switch 



A-1 



BHE 



High-Z 



D7 to DO 



tsHZ 



D15to D8 



joHA 



Valid data 



High-Z 



High-Z 



^BHE 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable, A1 9 to AO are valid. 

2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. 
Therefore, the input signals of opposite phase to the output must not be applied to them. 
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Power Up Sequence 







ov ^ 

CE 


tp>OMS 












-""<XXXXXXX> 


Valid data 




tAA 






-XXXXXXXXXXXXXXXXXXXXXX) 


Valid data 


Notes: 1 . This device is used ATD (Address Transition Detector). Therefore, transfer either 
GE or address (A1 9 to AO) after power up to 4.5V. 
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HN624416FB Series (FP-44D) 



Unit: mm 



28.50 



28.70 Max 
44 23 

nnnnnnnnnnnnnnnnnnnnnn 



uuuuuuuuuuuuuuuuuuuuuu 

1 22 



(innnmnnjimnnnn^ 



0.40 



1.27 



0.10 1 

H^l 0.12 (M)l 




16.04 ±0.30 



1.72. 



0.80 ± 0.20 



0-10° 
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Package Dimensions (cont) 
HN624416TT Series (TTP-44D) 



Unit: mm 



18.81 Max 

44 23 

nnnnnnnnnnnnnnnnnnnnnn 






10.16 



0.30 ±0.10 



0.80 



22 



^0.13™ 



1^171 0.IO] 




11.76 ±0.20 



0-5° 



0.50 ±0.10 
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HN624416N Series 

1,048,576-word x 16-bit / 2,097,152-word x 8-bit CMOS 
Programmable Mask ROM 

Preliminary 

HITACHI October 18, 1995 



The HN624416N is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
1,048,576 words by 16 bits or 2,097,152 words by 
8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. And a high speed 
access of 100/120 ns (max) is the most suitable to 
the system using a high speed micro-computer by 
16 bits. 

Features 

• Single 5 V supply 

• High speed 

Normal access time: 100/120 ns (max) 
Page access time: 40/50 ns (max) 

• Low power 

Active: 770 mW (max) 
Standby: 165|LiW(max) 

• Byte-wide or word- wide data organization 
(Switched by BHE terminal) 

• 4 word page access on word-wide mode 

• 8 byte page access on byte- wide mode 

• Three-state data output for or-tying 

• Directly TTL compatible 
All inputs and outputs 

• Pin compatible with 8 Mbit Mask ROM 
(HN62448) 



Ordering Information 
Access 



Type No. 


time 


Package 


HN624416NP-10 


100 


ns 


600 mil 42-pin 


HN624416NP-12 


120 


ns 


plastic DIP 








(DP-42) 


HN624416NFB-10 


100 


ns 


600 mil 44-pin 


HN624416NFB-12 


120 


ns 


plastic SOP 








(FP-44D) 


HN624416NTT-10 


100 


ns 


400 mil 44-pin 


HN624416NTT-12 


120 


ns 


plastic TSOPII 








(TTP-44D) 



Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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Pin Arrangement 



HN624416NPSerles 




(Top View) 



HN624416NFB Series 
HN624416NTT Series 




(Top View) 



Pin Description 



Symbol 


Function 


A2to A19 


Address inputs 


DO to D15 


Data outputs 


A-1. AO, A1 


Page address inputs 


BHE 


8/1 6 bit (byte/word) mode switch 


CE 


Chip enable 


OE 


Output enable 


NC 


No connection 


Vcc 


Power supply 


Vss 


Ground 
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Block Diagram 



A19 O ► 

I 

A8 C^-^ 



A7 0—>- 

I 

A2 O— ► 

A1 O— ► 

AO O—^ 



Address 
Buffer 



(A-1) 



BHEQ- 



OE O 



CE 



X Decoder 



Y Decoder 



Memory Array 



Y Gates 



1 I 



Page Decoder 



Hex/ Byte 



3-state output 
buffer 



- D15/(D7) 



DO 



BHE = V,h: 16-bit (D15to DO) 
SHE = V|L : 8-bit (D7 to DO) 

Note: 1 . A-1 is least significant address. 

When SHE is 'low', D14 to D8 goes the high impedance state, and D1 5 should be A-1 . 
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Mode Selection 

Pin ^ ^ ^ 

Data output Address input 



Mode 


CE 


OE 


BHE 


D15/A-1 


D0-D7 D8-D15 LSB 


MSB 


Standby 


H 




X 


X 


High-Z*2 High-Z — 




Output disable 


L 


H 


X 


X 


High-Z High-Z — 




Read (16-bit) 


L 


L 


H 


Dout 


D0toD7 D8toD15A0 


A19 


Read (8-bit) 


L 


L 


L 


L 


DO to D7 High-Z A-1 


A19 


Read (8-bit) 


L 


L 


L 


H 


D8toD15High-Z A-1 


A19 



Notes: 1 . x: Don't care. 

2. High-Z: High innpedance 

Absolute Maximum Ratings 



Parameter 




Symbol 


Value 






Unit 


Supply voltage*"" 




Vcc 


- 0.3 to + 7.0 






V 


All input and output voltage*"" 




Vin, Vout 


- 0.3 to Vcc + 0-3 




V 


Operating temperature range 




Topr 


to + 70 






•c 


Storage temperature range 




Tstg 


-55 to + 125 






•c 


Temperature under bias 




Tbias 


- 20 to + 85 








Note: 1 . With respect to Vss- 














Recommended DG Operating Conditions (Ta 
Parameter Symbol Mm 


= 0to + 70°C) 
Typ 


Max 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 






Vss 











V 




Input Voltage 


V|H 


2.2 




Vcc + 0.3 


V 






V|L 


- 0.3 




0.8 


V 
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DC Characteristics (Vcc = 5.0 V ± 10%, Vss = V, Ta = 


0to + 70°C) 


raiciiiicicr 


oyinuoi 


Min 

IVIIll 


May 

IVIClA 


Unit 


Test condition 


Qi mnlw A/^tivo 
ouppiy Mirfiive 

current 


ICC 




1 4.0/1 90 


mA 


Vcc = 5.5 V, Idout = n^A, 
tRc = 100/120 ns 


Standby 


ISB1 


— 


30 


MA 


Vcc = 5.5 V,CE> Vcc -0.2 V 


Standby 


iSB2 




3 


mA 


Vcc = 5.5V,CE>2.2 V 


Input leakage current 


IIilI 




10 


ma 


Vin = to Vcc 


Output leakage current 


lloJ 




10 


ma 


CE = 2.2V, Vout = Oto Vcc 


Output voltage 


VOH 


2.4 




V 


loH = - 205 |jA 




Vol 




0.4 


V 


Iql = 1 .6 mA 


Capacitance (Vcc = 


5.0 V ± 10%, Vss 


= OV,Ta = 


25T,Vm = 0V,f=lMHz) 


Parameter 


Symbol 


Min 




l\1ax Unit 


Input capacitance*1 


Cin 








10 pF 


Output capacitance*"" 


Gout 








15 pF 



Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output. 
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AC Characteristics (Vcc = 5.0 V ± 10%, Vss = V, Ta = to + TO'^C) 

• Output load: ITTL + Cl = 100 pF (including jig) 

• Input pulse level: 0.45 to 2.4 V 

• Input and output timing reference level: 1.5 V 

• Input rise and fall time: 5ns 



HN624416N-10 HN624416N-12 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit Note 


Read cycle time 


^RC 


100 




120 




ns 


Page read cycle time 


tpc 


40 




50 




ns 


Address access time 


^AA 




100 




120 


ns 


Page address access time 


tpA 




40 




50 


ns 


CE access time 


UCE 




100 




120 


ns 


OE access time 


toE 




40 




50 


ns 


BHE access time 


tBHE 




100 




120 


ns 


Output hold time from address change 


toHA 


5 




5 




ns 


Output hold time from CE 


tpHC 












ns 


Output hold time from OE 


toHO 












ns 


Output hold time from BHE 


tpHB 












ns 


CE to output in high-Z 


tCHZ 




30 




30 


ns 1 


OE to output in high-Z 


tOHZ 




30 




30 


ns 1 


BHE to output in high-Z 


tBHZ 




30 




30 


ns 1 


CE to output in low-Z 


tCLZ 


5 




5 




ns 


OE to output in low-Z 


tOLZ 


5 




5 




ns 


BHE to output in low-Z 


tBI_Z 


5 




5 




ns 



Note: 1 . tcHZ. toHZ and tsHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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Timing Waveforms 

Word mode (BHE = *Vih') or Byte Mode (BHE = *Vil') 



Address 



CE 



OE 



Dout 



X 



tcLZ 



toE 



tOLZ 



High-Z 



Notes: 1 . Idha* ^dho ^ho- Determined by faster. 

2- tAA' UcE. ^OE- Determined by slower. 

3- tcLz» toLZ- Determined by slower. 



X 



^DHC 



tCHZ 



tOHZ 



Valid data 



High-Z 



Word Mode, Byte Mode Switch 



A-1 



BHE 



High-Z 



D7 to DO 



tBHZ 



IDHB 



D15to D8 



tAA ^1 



Valid data 



High-Z 



High-Z 



^BHE 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable, A19 to AO are valid. 

2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. 
Therefore, the input signals of opposite phase to the output must not be applied to them. 
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Page mode 



A2to A19 



AO, A1, 
(A-1) 



}( 
}( 



tRC 



Dout 



tpA 



toHA 



toHA 



tpc 



tpA 



tOHA 



tpHA 



Notes: 1. Page address is determined as below. 
Word mode (BHE = 'High'): AO, A1 
Byte mode_(BHE = 'Low'): A-1, AO, A1 
2. CE and OE are enable. 



Power up sequence 



4.5V 
OV- 

CE 



Address 



Dout 



tp > Ops 



tACE 



Valid data 



Valid data 



Notes: 1 . Th[s device is used ATD (Address Transition Detecter). Therefore, transfer either 
CE or address (A1 9 to A2) after power up to 4.5V. 
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Package Dimensions 
HN624416NP Series (DP-42) 



Unit: mm 



42 

,n n n n n r 



52.80 



53.80 Max 

n n n n n n n 



22 

n n n n n n 



o 



U U U U U L 
1 



O 



1.20 



21 



2.54 ± 0.25 



CO 

as 



0.48 ±0.10 




15.24 



S ^ 0°-15o 



In oc +0-26 



HN624416NFB Series (FP-44D) 



Unit: mm 



28.50 



28.70 Max 
44 23 

nnnnnnnnnnnnnnnnnnnnnn 



UUUUUUUUUUUUUUUUUUUUUU 
1 22 



0.40 



1.27 



jol 0.101 
0.12 @>| 




16.04 ±0.30, 



1.72. 



0.80 ± 0.20 



0-10° 
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Package Dimensions (cont) 
HN624416NTT Series (TTP-44D) 



Unit: 



18.41 



18.81 Max 
44 23 

nnnn nn nn n nn n nnnnnn nn nn 



uuuuuuuuuyuuuuuuuuuuuu 



0.30 ±0.10 



0.80 



22 



^0.13 (jyi) 



i^l 0.10 I 




11.76 ±0.20 



2 

55 ~ \ 
d 



0.50 ±0.10 
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HN62W4416 Series 

1,048,576-word x 16-bit / 2,097,152-word x 8-bit CMOS 
Programmable Mask ROM 

Preliminary 

MIXAOI-JI 

■ ■ ■ ■ n I November 20, 1 995 



The HN62W4416 is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
1,048,576 words by 16 bits or 2,097,152 words by 
8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. And a high speed 
access of 150 ns (max) is the most suitable to the 
system using a high speed micro-computer by 16 
bits. 

Features 

• Low voltage operation Mask ROM 
Single 3.3 V supply 

• High speed 

Access time: 150 ns (max) 

• Low power 

Active: 216 mW (max) 
Standby: 108|nW(max) 

• Byte-wide or word- wide data organization 
(Switched by BHE terminal) 

• Three-state data output for or-tying 

• Directly LV-TTL compatible 
All inputs and outputs 



Ordering Information 



Type No. 


Access 
time 


Package 


HN62W4416P-15 


150 ns 


600 mil 42-pin 
plastic DIP 
(DP-42) 


HN62W4416FB-15 


150 ns 


600 mil 44-pin 
plastic SOP 
(FP-44D) 


HN62W4416TT-15 


150 ns 


400 mil 44-pin 
plastic TSOP II 
(TTP-44D) 



Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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Pin Arrangement 



HN62W4416P Series 




(Top View) 



HN62W4416FB Series 
HN62W4416TT Series 




(Top View) 



Pin Description 



Symbol 


Function 


A-1, AOto A19 


Address inputs 


D0toD15 


Data outputs 


BHE 


8/16 bit (byte/word) mode switch 


CE 


Chip enable 


OE 


Output enable 


NC 


No connection 


Vdd 


Power supply 


Vss 


Ground 
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Block Diagram 



A19 O ► 

I 

A8 O ► 



A7 O—^ 

I 

AO O— ► 



Address 
Buffer 



(A-1) 'O 



BHEO 



OE O 



CE 



BHE = V,h: 16-bit (D15to DO) 
BHE = V,L : 8-bit (D7 to DO) 

Note: 1 . A-1 is least significant address. 



X Decoder 



Y Decoder 



Memory Array 



Y Gates 



Hex /Byte 



3-state output 
buffer 



DO 



D15/(D7) 



Wlien BHE is 'low', D14 to D8 goes the high impedance state, and D1 5 should be A-1 . 
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Mode Selection 

Pm 

Data output Address input 



Mode 


CE 


OE 


BHE 


D15/A-1 


D0-D7 D8-D15 LSB 


MSB 


Standby 


H 


xi 


X 


X 


High-Z*2 High-Z — 




Output disable 


L 


H 


X 


X 


High-Z High-Z — 




Read (16-bit) 


L 


L 


H 


Dout 


D0toD7 D8toD15A0 


A19 


Read (8-bit) 


L 


L 


L 


L 


D0toD7 HIgh-Z A-1 


A19 


Read (8-bit) 


L 


L 


L 


H 


D8toD15High-Z A-1 


A19 



Notes: 1 . x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 



Parameter 




Symbol 


Value 






Unit 


Supply voltage*"" 




Vdd 


- 0.3 to + 5.5 






V 


All input and output voltage*^ 




Vin, Vout 


- 0.3 to Vdd + 0.3 




V 


Operating temperature range 




Topr 


to + 70 








Storage temperature range 




Tstg 


-55 to + 125 






•c 


Temperature under bias 




Tbias 


- 20 to + 85 








Note: 1 . With respect to Vss- 














Recommended DC Operating Conditions (Ta 
Parameter Symbol Min 


= 0tO-l-70°C) 

tvp 


Max 


Unit 


Supply voltage 


Vdd 


3.0 


3.3 


3.6 


V 






Vss 











V 




Input voltage 


V|H 


2.2 




Vdd + 0.3 


V 






V|L 


-0.3 




0.8 


V 
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DC Characteristics (Vdd = 3.3 V ± 0.3 V, Vss = 


V,Ta 


= to + 70°C) 


Parameter 




Symbol 


Min 


Max 


Unit 


Test condition 


Supply 
current 


Active 


•dd 





60 


mA 


Vdd = 3.6 V, Idout = mA, 
tpc = 150 ns 




Standby 


ISB1 


— 


30 


MA 


Vdd = 3.6 V,CE> Vdd -0.2 V 




Standby 


ISB2 




3 


mA 


Vdd = 3.6V,CE>2.2 V 


Input leakag< 


3 current 


IIilI 




10 


ma 


VIn = to Vdd 


Output leaka 


ge current 


IIolI 




10 


ma 


CE = 2.2 V, Vout = Oto Vdd 


Output voltage 


VOH 


2.4 




V 


loH = - 2.0 mA 






Vol 




0.4 


V 


loL = 2.0 mA 


Capacitance (Vdd = 


3.3 V ± 0.3 V, Vss 


= V, Ta = 25°C, Vin = V, f = IMHz) 


Parameter 




Symbol 


Min 




Max Unit 


Input capacitance* 1 


CIn 








10 pF 


Output capacitance*^ 


Gout 








15 pF 



Note: 1 . This parameter is sampled and not 1 00% tested. D1 5/A-1 pin is output. 
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AC Characteristics (Vdd = 3.3 V ± 0.3 V, Vss = V, Ta = to + 70r) 

• Output load: ITTL + Cl = 100 pF (including jig) 

• Input pulse level: 0.4 to 2.4 V 

• Input and output timing reference level: 1.4 V 

• Input rise and fall time: 5ns 

HN62W4416M-15 



Parameter 


Symbol 


Min 


Max 


Unit 


Note 


Read cycle time 




150 


— 


ns 




Address access time 


tAA 


— 


150 


ns 




CE access time 


tACE 




150 


ns 




OE access time 


tOE 


— 


50 


ns 




BHE access time 


tBHE 


— 


150 


ns 




Output liold time from address change 


tOHA 


5 




ns 




Output liold time from CE 


tpHC 







ns 




Output hold time from OE 


tpHO 







ns 




Output hold time from BHE 


tOHB 







ns 




CE to output in high-Z 


tCHZ 




50 


ns 


1 


OE to output in high-Z 


tOHZ 




50 


ns 


1 


BHE to output in high-Z 


tBHZ 




30 


ns 


1 


CE to output in low-Z 


tCLZ 


5 




ns 




OE to output in low-Z 


tOLZ 


5 




ns 




BHE to output in low-Z 


tSLZ 


5 




ns 





Note: 1 . tcHZ> toHz and teHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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Timing Waveforms 

Word Mode (BHE = ^Vm') or Byte Mode (BHE = *Vil') 



Address 



CE 



X 



tCLZ 



OE 



Dout 



toE 



toLZ 



High-Z 



Notes: 1 . toHA* ^dho ^dho- Determined by faster. 

2. t^A, tACE« toE* Determined by slower. 

3. tcLz. toLz' Determined by slower. 



IDHA 



toHC 



tCHZ 



iDHO 



toHZ 



Valid data 



High-Z 



Word Mode, Byte Mode Switch 



A-1 High-Z 



BHE 



D7 to DO 



tsHZ 



tpHB 



D15to D8 



Valid data 



High-Z 



High-Z 



^BHE 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable, A19 to AO are valid. _ 

2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. 
Therefore, the input signals of opposite phase to the output must not be applied to them. 
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Power Up Sequence 



^DD / 

ov ^ 

CE 


tp>OMS 






tACE 






---(XXXXXXX) 


( Valid data 










-xxxxxxxxxxxxxxxxxxxxxx^ 


^ Valid data 



Notes: 1 . This device is used ATD (Address Transition Detector). Therefore, transfer either 
CE or address (A19 to AO) after power up to 3.0V. 
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Package Dimensions 




HN62W4416P Series (DP-42) 


Unit: mm 



52.80 



42 

3 n u n 1 



53.80 Max 

nnnnnnnnnnr 



22 



O 



l UUUUUUUUUUUUUUUUU 

II 1.20 21 




15.24 




2.54 ± 0.25 



d cvi 0*^-15° 



HN62W4416FB Series (FP-44D) 



Unit: mm 



28.50 




uuuuuuuuuuuuuuuuuuuuuu 

1 22 



(innnnnnniim^ 



0.40 



1.27 



\CJ\ 0.10 1 
^1 0.12 (M)| 



16.04 ±0.30, 



1.72. 



0.80 ± 0.20 



0-10° 
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HN62W4416 Series 
Package Dimensions (cont) 

HN62W4416TT Series (TTP.44D) Unit: mm 

18.41 



18.81 Max 

44 23 

nnnnnnnnnnnnnnnnnnnnnn 




0.50 ±0.10 
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ADE-203-468 (Z) 



HN62W4416N Series 

1,048,576-word x 16-bit / 2,097,152-word x 8-bit CMOS 
Programmable Mask ROM 

Preliminary 

HITACHI November 20, 1995 



The HN62W4416N is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
1,048,576 words by 16 bits or 2,097,152 words by 
8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. And a high speed 
access of 150 ns (max) is the most suitable to the 
system using a high speed micro-computer by 16 
bits. 

Features 

• Low voltage operation Mask ROM 
Single 3.3 V supply 

• High speed 

Normal access time: 150 ns (max) 
Page access time: 50 ns (max) 

• Low power 

Active: 252 mW (max) 
Standby: 108|iW(max) 

• Byte-wide or word- wide data organization 
(Switched by BHE terminal) 

• 4 word page access on word-wide mode 

• 8 byte page access on byte-wide mode 

• Three-state data output for or-tying 

• Directly LV-TTL compatible 
All inputs and outputs 



Ordering Information 
Access 

Type No. time Package 

HN62W441 6NP-1 5 1 50 ns 600 mil 42-pin 

plastic DIP 
(DP-42) 

HN62W4416NFB-15 150 ns 600 mil 44-pin 

plastic SOP 
(FP-44D) 

HN62W4416NTT-15 150 ns 400 mil 44-pin 

plastic TSOPII 
(TTP-44D) 



Preliminary: This document contains information on a new product. Specifications and information contained herein are 
subject to change without notice. 
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Pin Arrangement 



HN62W4416NP Series 




(Top View) 



HN62W4416NFB Series 
HN62W4416NTT Series 



NGC 
A18E: 
A17E 
A7 
A6E 
ASE 
A4C. 
ASCI 
A2E 
A1E 
AOC 
CEC 

OEE 
DOC 
DSC 
DIE 
D9IZ 
D2IZ 

D10IZ 
D3IZ 

D11 



2 
3 

d4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
□ 22 



AA 
44 


— 1 
— 1 


MP 


A*i 
4o 


— 1 


A1Q 

r\ 1 57 


AO 


1 


AR 
/AO 


4l 


— 1 


AQ 


4U 


■— 1 
1 


A10 
M i \J 




1 


A1 1 


OQ 
OO 


1 


A19 


Of 


— 1 
1 


A1 Q 


OD 


— 1 
1 


A1 A 
M 1 4 


OO 


— 1 
1 


A1R 


O.A 
o4 


— 1 
1 


A1ft 
M 1 D 


33 


□ 


BHE 


32 


□ 


Vss 


31 


□ 


D15/A-1 


30 


□ 


D7 


29 


□ 


D14 


28 


□ 


D6 


27 


□ 


D13 


26 


□ 


D5 


25 


□ 


D12 


24 


□ 


D4 


23 


□ 


Vdd 



(Top View) 



Pin Description 



Symbol 


Function 


A2 to A19 


Address inputs 


D0toD15 


Data outputs 


A-1,A0, A1 


Page address inputs 


BHE 


8/16 bit (byte/word) mode switcli 


CE 


Cliip enable 


OE 


Output enable 


NC 


No connection 


Vdd 


Power supply 


Vss 


Ground 
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Block Diagram 



A19 O ► 

I 

A8 O—^ 



A7 0~> 

I 

A2 (y-~> 

A1 O—^ 

AO cy—^ 



(A-1)*'0 
BHEQ- 



OE O 



Address 
Buffer 



CE 



BHE = V,h: 16-bit (D15to DO) 
SHE = V,L : 8-bit (D7 to DO) 

Note: 1 . A-1 is least significant address. 



X Decoder 



Y Decoder 



5 



Memory Array 

IT 



Y Gates 



1 I 



Page Decoder 



Hex / Byte 





3-state output 


) ► 


buffer 



DO 



J 

D15/(D7) 



When BHE Is 'low', D14 to D8 goes the high impedance state, and D1 5 should be A-1 . 
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Mode Selection 

Pin 

Data output Address input 



Mode 


CE 


OE 


BHE 


D15/A-1 


D0-D7 D8-D15 LSB 


MSB 


Standby 


H 






X 


Higli-Z*2 High-Z — 




Output disable 


L 


H 


X 


X 


High-Z Higli-Z — 




Read (16-bit) 


L 


L 


H 


Dout 


D0toD7 D8toD15A0 


A19 


Read (8-bit) 


L 


L 


L 


L 


D0toD7 High-Z A-1 


A19 


Read (8-bit) 


L 


L 


L 


H 


D8toD15High-Z A-1 


A19 



Notes: 1 . x: Don't care. 

2. Higli-Z: Higli impedance 



Absolute Maximum Ratings 



Parameter 


Symbol 


Value 


Unit 


Supply voltage*^ 


Vdd 


-0.3 to + 5.5 


V 


All input and output voltage*"" 


Vin, Vout 


- 0.3 to Vdd + 0.3 


V 


Operating temperature range 


Topr 


to + 70 


•Q 


Storage temperature range 


Tstg 


-55 to +125 


'C 


Temperature under bias 


Tbias 


-20to + 85 


'C 



Note: 1 . With respect to Vss- 



Recommended DC Operating Conditions (Ta = to + 70°C) 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply voltage 


Vdd 


3.0 


3.3 


3.6 


V 




Vss 











V 


Input voltage 


V,H 


2.2 




Vdd + 0-3 


V 




V,L 


-0.3 




0.8 


V 
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DC Characteristics (Vdd = 3.3 V ± 0.3 V, Vss = 


OV,Ta 


= to + 70°C) 


Parameter 


Symbol 


Min 


Max 


Unit 


Test condition 


Supply Active 
current 


Idd 




70 


mA 


Vdd = 3.6 V, Idout = nfiA, 
tRc = 150 ns 


Standby 


ISB1 


— 


30 


ma 


Vdd = 3.6 V,CE> Vdd -0.2 V 


Standby 


ISB2 




3 


mA 


Vdd = 3.6 V,CE>2.2 V 


Input leakage current 


IliU 




10 


ma 


Vin = to Vdd 


Output leakage current 


IIolI 




10 


ma 


CE = 2.2V, Vout = OtoVDD 


Output voltage 


VOH 


2.4 




V 


loH = - 2.0 mA 




Vol 




0.4 


V 


loL = 2.0 mA 


Capacitance (Vdd = 


3.3 V ± 0.3 V, Vss 


= V, Ta = 25 °C, Vin = V, f = 1 MHz) 


Parameter 


Symbol 


Min 




Max Unit 


Input capacitance* 1 


Cin 








10 pF 


Output capacitance*i 


Cout 








15 pF 



Note: 1 . This parameter is sampled and not 1 00% tested. D1 5/A-1 pin is output. 
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AC Characteristics (Vdd = 3.3 V ± 0.3 V, Vss = V, Ta = to + 70°C) 

• Output load: ITTL + Cl = 100 pF (including jig) 

• Input pulse level: 0.4 to 2.4 V 

• Input and output timing reference level: 1.4 V 

• Input rise and fall time: 5ns 

HN62W4416N-15 



Parameter 


Symbol 


Min 


Max 


Unit Note 


Read cycle time 


tRC 


150 


— 


ns 


Page read cycle time 


tpc 


50 


— 


ns 


Address access time 


tAA 


— 


150 


ns 


Page address access time 


tpA 


— 


50 


ns 


CE access time 


tACE 


— 


150 


ns 


OE access time 


tOE 


— 


50 


ns 


BHE access time 


tSHE 


— 


150 


ns 


Output hold time from address change 


tpHA 


5 




ns 


Output hold time from CE 


tpHC 







ns 


Output hold time from OE 


tpHO 







ns 


Output hold time from BHE 


tpHB 







ns 


CE to output in high-Z 


tCHZ 




50 


ns 1 


OE to output in high-Z 


tOHZ 




50 


ns 1 


BHE to output in high-Z 


tBHZ 




50 


ns 1 


CE to output in low-Z 


tCLZ 


5 




ns 


OE to output in low-Z 


toLZ 


5 




ns 


BHE to output in low-Z 


tBLZ 


5 




ns 



Note: 1 . tcHZ. toHZ and Xbhz are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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Timing Waveforms 

Word Mode (BHE = *Vih') or Byte Mode (BHE = *Vil') 



Address 



CE 



X 



tAA 



tcLZ 



OE 



Dout 



1; 



tOE 



High-Z 



Notes: 1 . toHA. tpHC tpHO' Determined by faster. 

2- Ua' Uce» ^oe'- Determined by slower. 

3- ^CLZ. ^oiz- Determined by slower. 



X 



toHA 



tCHZ 



^OHZ 



Valid data 



High-Z 



Word Mode, Byte Mode Switch 



A-1 



BHE 



High-Z 



D7 to DO 



tBHZ 



^DHB 



D15to D8 



tAA 



Valid data 



High-Z 



High-Z 



tBHE 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable, A19 to AO are valid. 

2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. 
Therefore, the input signals of opposite phase to the output must not be applied to them. 
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Page Mode 



A2toA19 



Dout 



X 



A0,A1, \^ 
(A-1) /\ 



tpA 



Valid data 



toHA 



Notes: 1 . Page address is determined as below. 
Word mode (BHE = 'High'): AO, A1 
Byt e mode (BHE = 'Low'): A-1 , AO, A1 
2. CE and OE are enable. 



tpA 



toHA 



tpc 



tpA 



/aild 
dati 



tpHA 



toHA 



Power Up Sequence 



3.0V 
OV- 

CE 



Address 



Dout 



tp>OMS 



Valid data 



Ua 



Valid data 



Notes: 1 . This device is used ATD (Address Transition Detecter). Therefore, transfer either 
CE or address (A1 9 to A2) after power up to 3.0V. 
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HN62W4416NFB Series (FP-44D) 



Unit: mm 



28.50 



28.70 Max 
44 23 

nnnnnnnnnnnnnnnnnnnnnn 




1 22 I 

8 



0.40 



1.27 



-pl 0.101 6 
o 



16.04 ±0.30 



1.72. 



0.80 ± 0.20 



0-10° 



- 1^1 0.12 (M)| 
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Package Dimensions (cont) 
HN62W4416NTT Series (TTP-44D) 



Unit: mm 



18.41 




18.81 Max 




44 23 

nnnnnnnnnnnnnnnnnnnnnn 






CD 




d 


@ 





uuuuuuuuuuuuuuuuuuuuuu 



1 



0.30 ±0.10 



0.80 



22 



^ 0.13 (M) 



\o\ 0.10 I 




11.76 ±0.20 




0.50 ±0.10 
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ADE-203-448 (Z) 



HN62W5016N Series 

524,288-word x 32-bit / 1,048,576-word x 16-bit CMOS 
Programmable Mask ROM 

Preliminary 

■ I iTAOkll ^^'^ ° ° 

■ ■ I I JrW^ n I October 4, 1 995 



The HN62W5016N is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
524,288 words by 32 bits or as 1,048,576 words by 
16 bits. Realizing low power consumption, this 
memory is allowed for battery operation. A high 
speed access of 120/150 ns is the most suitable to 
the system using a high speed micro-computer by 
32 bits. 

Features 

• Low voltage operation: 3.3 V ± 0.3 V 

• High speed 

Normal access time: 120 ns/150 ns (max) 
Page access time: 40 ns/50 ns (max) 

• Low power consumption 
Active : 360 mW (max) 
Standby : 0.72 mW (max) 
Power down mode : 36 jiW (max) 

• Double word-wide or word-wide data 
organization with DWAV 

• 4 double-word page access on double word- wide 
mode 

• 8 word page access on word- wide mode 

• Three-state data output for or-tying 

• LV-TTL compatible 



Ordering Information 

Access 

Type No. time Package 

HN62W5016NF-12 120 ns 70 pin 
HN62W5016NF-15 150 ns plastic SSOP 

(FP-70DS) 



Preliminary: This document contains information on a new product. Specifications and information contained herein are 
subject to change without notice. 
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Pin Arrangement 





l-IMAO\A/Cini AMP 






An 1 — " 

MU 1 — 


2^ 


7n 


— 1 P\A/n 

— 1 rWU 


A1 r — 
All — 


c. 


oy 


— 1 MP 


AO 1 — 


o 


Aft 
DO 


— 1 MP 




4, 


R7 


— 1 DW/W 


A4 1 — 


c 




— 1 OF 


At; 1 — 
AO 1 


D 


DO 


— 1 OP 


\/ 1 — 


■7 


D4 


— 1 \/ 


nn 1 — 





Do 


■ — 1 nQi/A-i 

1 VJoMnri 


nift 1 — 


Q 


RO 
D^ 


1 UIO 


ni 1 — 




A1 
Dl 


— 1 non 


Ul / l_ 


1 1 


ftn 
DU 


— 1 niA 

1 UI4 


\/ 1 — 


10 


oy 






1 Q 

10 


00 


—I Vdd 


no 1 


1 A 

1 *f 


0/ 


— 1 noQ 


U i O 1 


i v7 


3D 




HQ 1 — 


1 D 


00 


■ — 1 noft 

1 \Jc.O 


niQ 1 — 
uiy 1 — 


■17 


04 


— 1 mo 


U4 1 — 


To 


Oo 


— 1 no7 


non 1 
Uc.\J 1 — 


1Q 

ly 


CO 


— 1 ni 1 
— 1 u 1 1 


L/O 1 


on 


1 


— 1 noR 


noi 1 — 


01 


Kn 

OU 


— 1 nin 
— 1 UlU 


\/^^ 1 — 
Vss L- 


00 


4y 


— 1 vss 


\/ _ 1 — 
Vdd 1— 


OQ 


Aft 


— 1 \/ 
— 1 Vdd 


n« 1 — 
Uo 1 — 




4/ 


— 1 noK 




OK 


4D 


— I HQ 

1 uy 


Ui \ — 


OC 


40 


— 1 r\oA 


D23 IZ^ 


27 


44 


Z] D8 




28 


43 


=^ Vdd 


A6 nz 


29 


42 


=] NC 


A7 1 

A/ L_ 




4 1 


1 AH Q 

1 Alo 


A8 cr 


31 


40 


=] A17 


A9 nz 


32 


39 


ZD A16 


A10 d 


33 


38 


=] A15 


A11 CZ 


34 


37 


Z] A14 


A12 C 


35 


36 


=] A13 




(Top view) 







Pin Description 



Pin name 


Function 


Pin name 


Function 


A2to A18 


Address inputs 


OE 


Output enable 


A-1, AO to A1 


Page address inputs 


PWD 


Power down Input 


DOtoDSI 


Data output 


NC 


No connection 


DW/W 


32/16 bit (Double word/word) 


Vdd 


Power supply 




mode switch inputs 


- Vss 


Ground 


CE 


Chip enable 
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Block Diagram 



A18 
to 
A8 





Address 
buffer 




X Decoder 




Memory 
array 












■ \ 




Y Decoder 




Y Gating 










1 \ 








Page 
Decoder 



(A-1)*1- 
DW/W- 
OE - 
CE - 
PWD - 



Control 
Logic 



Note: 1 . A-1 is least signifcant address. 

When DW/W is 'low', D30 to D16 goes to 
high impedance state and D31 should be A-1. 



Double Word 
/Word 



3-state 
output buffer 

"FT 

DO to D31/(D15) 



DW/W = V,H : 32-bit(D31 to DO) 
DW/W = V,L : 16-bit(D15 to DO) 



Mode Selection 

Pin 



Data output Address input 



Mode 


PWD 


CE 


OE 


DW/W 


D31/A-1 


D0-D15 


D16-D31 LSB 


fASB 


Power down 


L 


xi 


X 


X 


X 


High-Z*2 


High-Z — 




Standby 


H 


H 


X 


X 


X 


High-Z 


High-Z — 




Output disable 


H 


L 


H 


X 


X 


High-Z 


High-Z — 




Read (32-bit) 


H 


L 


L 


H 


Dout 


DO to D15 


D16to D31A0 


A18 


Read (16-bit) 


H 


L 


L 


L 


L 


DO to D15 


High-Z A-1 


A18 


Read (16-bit) 


H 


L 


L 


L 


H 


D16to D31 


High-Z A-1 


A18 


Notes: 1 . x: Don't care. 



2. High-Z: High impedance. 
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Absolute Maximum Ratings 



Parameter 


Symbol 




Value Unit Note 


Supply voltage 


Vdd 




-0.3 to +5.5 V 1 


All input and output voltage 


vin, vout 




—0.3 to VDD + O.o V 1 


Operating temperatue range 


Topr 




Oto+70 °G 


Storage temperature range 


Tstg 




-55 to +125 °G 


Temperature under bias 


Tbias 




-20 to +85 C 


Note: 1 . With respect to Vss 








Recommended DC Operating Conditions (Vss 
Parameter Symbol Min 


= 0V,Ta = 0to70°C) 

Typ Max Unit 


Supply voltage 


Vdd 3.0 




3.3 3.6 V 


Input voltage 


ViH 2.2 




- Vdd + 0.3 V 




V|L -0.3 




— 0.8 V 


DC Characteristics (Vpo 
Parameter 


= 3.3 ± 0.3 V, Vss = V, Ta = to 70°C) 
Symbol Min Max Unit Test condition 


Operating power supply current 


Idd — 


100 


mA Vdd = 3-6 V, Idout = mA, tRc = min 


Standby power supply current 


ISB1 — 


200 


mA Vdd = 3.6 V,CE> Vdd -0.2 V 




ISB2 — 


3 


mA Vdd = 3.6 V,CE> 2.2 V 


Power down supply current 


IPWD — 


10 


pA Vdd = 3.6 V, PWD < 0.2 V 


Input leakage current 


IliU - 


10 


pA V|N = V to Vdd 


Output leakage current 


IIqlI - 


10 


pA CE = 2.2 V, Vout = V to Vdd 


Output voltage 


VoH 2.4 




V loH = -2mA 




Vol - 


0.4 


V loL = 2mA 


Capacitance (Vdd = 3.3 ±0.3 V, Vss = V, Ta = 
Parameter Symbol 


25°C,ViN = 0V,f= IMHz) 
Min Max Unit 


Input capacitance*'' 


Gin 




— 10 pF 


Output capacitance*'' 


Gout 




— 15 pF 



Note: 1 . This parameter is sampled and not 1 00% tested. D31/ A-1 pin is output. 
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AC Characteristics (Vdd = 3.3 ± 0.3 V, Vss = V, Ta = to 70°C) 

• Output load: ITTL + Cl = 100 pF (including jig capacitance) 

• Input pulse level: 0.4 V to 2.4 V 

• Input and output timing reference level: 1.4 V 

• Input rise and fall time: 5 ns 



HN62W5016N-12 HN62W5016N-15 



Parameter 


Symbol 


Min 


Max 


Min 


Max 


Unit Note 


Read cycle time 


tRC 


120 


— 


150 


— 


ns 


Page read cycle time 


tpc 


40 


— 


50 


— 


ns 


Address access time 


tAA 


— 


120 


— 


150 


ns 


Page address access time 


tpA 


— 


40 


— 


50 


ns 


CE access time 


tACE 


— 


120 


— 


150 


ns 


OE access time 


tOE 


— 


40 


— 


50 


ns 


DW/W access time 


toww 


— 


120 


— 


150 


ns 


Output hold time from address change 


tpHA 





— 





— 


ns 


Output hold time from CE 


toHC 





— 





— 


ns 


Output hold time from OE 


tpHO 












ns 


Output hold time from DW/W 


tpHD 












ns 


Output hold time from PWD 


tOHP 












ns 


CE to output in high Z 


tCHZ 




40 




50 


ns 1 


OE to output in high Z 


tOHZ 




40 




50 


ns 1 


DW/W to output in high Z 


toHZ 




40 




50 


ns 1 


CE to output in low Z 


tCLZ 


5 




5 




ns 


OE to output in low Z 


tOLZ 


5 




5 




ns 


DW/W to output in low Z 


tOLZ 


5 




5 




ns 


Recovery time from PWD 


tR 


10 




10 




MS 



Note: 1 . tcHZ. toHZ and tpHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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Timing Waveform 

Double word mode (DWAV = *Vih') or Word mode (DWAV = 'Vil') 



Address 



CE 



OE 



Dout 



)( 



tcLZ 



toE 



tOLZ 



High-Z 



Notes: 1 . tpHA. tpHC. hno- Determined by faster. 
2. t^A, tACE. toE^ Determined by slower. 
3- tci_z> toLZ" Determined by slower. 



^DHA 



tOHC 



tCHZ 



^DHO 



tOHZ 



Valid data 



1^ 



High-Z 



Double Word Mode, Word mode switch 



A-1 High-Z 



DW/W 



D15to DO 



iDHZ 



tOHD 



D31 to D16 



tAA 



toHA 



Valid data 



High-Z 



High-Z 



^DLZ 



< 



Valid data 



Valid data 



Notes: 1 . CE and OE are enable, A18 to AO are valid. 

2. D31/A-1 pin is in the output state when DW/W is high, CE and OE are enable. 
Therefore, the input signals of opposite phase to the output must not be applied to them. 
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Page mode 



A2 to A18 



AO, A1 



,(A-i)*r~^^ 



^RC 



)czDc:i}(zz)( 



tAA 



Dout 



tpA 



tOHA 



tpA 



toHA 



I PC 



tpA 



bHA 



toHA 



Notes: 1 . Page address is determind as below 

Double word mode (DW/W = 'Vih'): AO, A1 
Word mode (DW/W = 'Vil'): A-1 , AO, A1 
2. CE and OE are enable. 



Power down mode 



CE 



Address 



PWD 







\ 


axxxxxxxxxxxxxxxxxx^ 










(XXXXXXXXXXXXXXXXXXX) 


/ 






Ua 






Valid data \ 


High-Z 


^ Valid data 








tOHP 


tR 












\ 


\ / 
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Power Up Sequence 




Valid data 



Notes: 1. Tliis device is used ATD(Address Transition Detector). Therefore, transfer either 
CE or address(A1 8 to A2) after power up to 3.0 V. 
2. tp, tp: Determined by slower. 
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Package Dimensions 
HN62W5016NF Series (FP-70DS) 



Unit : mm 
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